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The recent convention of tlie Association of Land -Grant Colleges 
presented a number of very interesting discussions wlxich centered 
around the station Avorker and his work. Tliese related, for example, 
to his training, for this is increasingly recognized as an indispensable 
factor in productive investigation, although ther(‘ is not full una- 
nimity of oi)inion as to the character of that training. The discus- 
sion tool: aci'oiint akso of the worker’s environment, the demands 
made upon him, his relationship and that of the station as a whole 
to other activities of the college and to farm groups. In r^'i’erence 
to the station work, the limitations of what a single station can at- 
temjit to accomplish, tlie national or regional charai*l(‘r of a large 
percentage of the problems, and the great irnpoitance of some form 
of coo])eration or correlation in the attack upon these pr.oblems were 
brought out anew. 

Opinion on some of these points was not unanimous, but this fact 
added interest and value to the discussion. Such a divergence of view 
is entirely natural, for some of the (juestions involved are broail ones 
and conditions in diflTereut sections diiler widely: but the presenta- 
tion of thes(^ matters from varying points of view was exceedingly 
helpful, and only by such means can they be clarified and general 
sentiment harmonized. 

There was a quite widespread opinion that the college^ of agricuL 
tiiro must to a considerable extent train their own workers, tliat 
ill this connection an obligation lu^ts upon the expcrimerit stations. 
Many of the leading specialists at these colleges who are engaged in 
advanced research are found in the ranks of the station, and the prob- 
lems they are engaged upon were felt to afford exceptional opportu- 
nity for graduate students to come in contact witli original inquiry in 
agriculture. This is not a new idea, and while it has much to com- 
mend it in the dii^ectioii of insuring an agricultural outlook and the 
early establishment of such contacts, it is not wholly in line with the 
securing of breadth and thoroughness in fundamental training. The 
view seemed to be gaining ground a few years ago that what was 
especially needed in the development of strong, resourceful investi- 
gators was broad and severe training in the fundamentals of science, 
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with avoidance of too early specialization tending to give a restricted 
view of the subject. The extent to which graduate instruction at the 
agricultural colleges has developed in the past few years may in a 
measure be responsible for the present view. 

The sentiirient of many administrative officers was well expressed 
by the statement of one speaker who maintained that “ the agri- 
cultural experiment station in intimate association with the college 
teaching in the graduate school furnishes an exceptional oppor- 
tunity for developing a liigJi grade of graduate work in connection 
with the college of agriculture.” In anticipation of the possible sug- 
gestion that this might interfere w^ith the time of the investigator 
he argued that “ it is easily possible for the investigator to utilize 
the projects of the experiment station in the instruction of graduate 
students in such a way that the student may actually contribute to 
the success of the investigations and thus become a real asset to the 
experiment station.” There was otlier testimony in the same direc- 
tion, indicating a quite widespread sympatliy with such a view and 
practice. A number of directors stated that researdi scholarships 
and fellowships were maintained from experiment station funds, one 
stating that in this way the station really acajuires the full time 
of a graduate student at woi-k on an experiment station project.” 

The relation of the station to the graduate work of the college 
of agriculture was treated in a formal paper by Dr. E. W. Allen, 
who called attention to the prevalence of associating graduate stu- 
dents with the work of the station, and the possible effect it might 
have on adequate provision for tlie station investigation and on the 
student himself. The general contention of the speaker was that 
the experiment station at. this stage m^eds strong, seasoned investi- 
gators, that research is its primary function, and that for it instruc- 
tion should be incidental and secondary, determined in large meas- 
ure by the advantage to the station. The latter ought so far as 
possible to be sufficient unto itself, competent to do it^s own work, and 
the progress of its investigation should not be contingent on the 
registration or preferences of graduate students. 

On the other hand, the advantages to the student of association 
with a station worker engaged in advanced investigation was fully 
recognized, as well as the possibility at times of using such help to 
advantage in connection with the station projects. Many of the sta- 
tion specialists are also on the instruction force of the college, and 
are thus available for certain types of teaching. It is only an inter- 
pretation of duties, therefore, which assigns to the station activity 
such graduate instruction and supervision of the thesis as these 
teacher-investigators may give. Probably confusion might be 
avoided by clear recognition of the two functions. In some institu- 
tions, however, station workers have been allotted a certain number 
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pf research fellows in lieu of assistants, and in nota])le instances the 
^vestigation of a station department consists almost wholly of 
. indents working for degrees. To make the progress and course of 
station projects contingent on the supply and preferences of such 
help was held to subordinate the station’s activities in a manner to 
weaken them, and to prevent the development of a permanent force 
of the type needed. 

Stress has frequently been laid on the economy of using graduate 
students and the increased amount of work which could thereby be 
accomplished in the station. While this is doubtless true to some 
extent, it may likewise be a makeshift, and there is danger that it 
may make the [Progress of the projects irregular and disconnected 
instead of a well ordered, logical course of advancement. There is 
danger also that the student may be too largely employed on routine 
matters, and because of the investigator’s interest in the problem 
may receive an undue amount of suggestion and interpretation. 
Evidently it will not do to exploit him by making him a tool in the 
hands of the investigator. 

The employment of such help as an economy measure is evidence 
of the need for a larger research force and for the funds for provid- 
ing su(‘h a force. In that sense it may be regarded as a response 
to inadequate man power on the part of the station, as well as to a 
desire on the part of graduate students to participate in the station’s 
investigation. There is a difference between the research activity •f 
a station department and that of a college professor who relies 
mainly on his advanced pupils, — ^between sustained investigation 
associated with established projects of a public institution and that 
incidental to teaching the student in the ways of research. The 
latter is in a sense a ])ersonal product of a department without 
responsibility to the public for its research output, while with the 
station research is the primary objective, coincident to nothing else 
as far as its resources permit. 

These things were cited to suggest caution and to keep clear the 
essential functions. Without doubt the station should be free to 
utilize the services of students studying for advanced degrees as far 
as is to its advantage, and within limits to open its laboratories to 
such as are capable of using them profitably; but care needs to be 
exercised on the one hand not to weaken the station or the develop- 
ment of its staff, and on the other to regard the best interests of the 
student. 

The attitude toward this matter and the extent to which the 
practice is being followed was developed in a paper by Dean E. C. 
Johnson, who presented the replies to a questionnaire he had sent ^ 
to all the stations. These replies showed that at least half the 
stations are now making use of graduate students in their work, 
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the number being as high as fifteen in some stations, and that most 
of the institutions regarded the practice as satisfactory. Twenty- 
two used for this purpose funds whicli were assigned to the stations 
for research, the amount ranging from a few hundred dollars ii]) to 
$lf),0()0 in a year. A number of otheis stated, liowever, that no 
scholarships were ever j)rovi(led out of the station finances. 

The general consensus of opinion was that the niimlx^r of such stu- 
dents taken on by a station should be quite limited. But, as one 
dean am] director remarked, ‘Ahe demand for graduate instruction 
is such that an investigator capable of handling graduate students 
soon has more on his luinds than he can attend to and consequently 
the investigational work must suffer if the gra<luate students ar(‘ 
to be adequately cared for.'' This is a re[)etition of the danger ex- 
perienced in tlie ])ast with respect to undergraduate teaching. It is 
exactly vdiat happened after the war, wdtl) the result that there 
w’as a slump iu research, almost a cessation in some station depart- 
ments. It is this danger wliieh suggests caution. A limited numher 
of researcli fellow^s may often he helpful, but that riuml)er is con- 
fessedly small. It varies, fnrthcrmon*, wdtli the invedigator and 
the circumstanees. Who is to determine it ? Apparently station men 
are not ahvays free to do so. 

Hie training of resiau’ch workers was also (‘onsidered hv l)i‘an 
F. B. Afuiriford in a thoughtful paper entitkal The Ih'ohlenis of 
Eesenreh in a College of Agriculture. He advocated close relations 
between tlie station and the college, particularly tlii-ongli <*arofu11y 
regulated teadiing of advanced students by invest igators, and 
stressed the development of the scientific s])irit tlironghoni tlie col 
lege. He deidarod tliat ‘Hhe ideal relation of the investigator to 
college teaching is one in wdiieh the resiaircher liaseharge of a grou]> 
of gi’aduato students. Such a relation can not fail to inspin^ bot1i 
the investigator and the student.’' 

Dean 'Miiinford noted as one of the piimary functions of adminis- 
trative officers the ro<‘,ognitioii and emphasis of true values, in pro- 
ductive scholarships as well as in the more S])ectacular acliievements 
of the college activity. The great asset of a station w’as held not 
to be huge buildings or expensive equipment, but its men, and it w'as 
made clear that size bears no significant relation to the qualitv of the 
research. 

The importance of careful consideration of tlie environment of the 
research worker and of the maintenance of proper contacts with 
agricnlture w’as set forth in a paper by Director S. B, Haskell. In 
this paper he emphasizes the essential objectives of research in 
r agriculture, and the spirit of service. The problem as he put it is 
lest “ our scientific men, research workers in agriculture immured 
within an academic institution, lose touch with their clientele, forget 
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the necessity of service to agriculture, and tend toward the pursuit 
of knowledge for itself alone. Other men working in the field, 
become steeped in the atmosplierc of practice, and cease to bring to 
agricnltnre the services of real sci(‘nce. Soineliow, somewhere, must 
vve bring the former- gradual e inlo contact with the vital problems 
of agriculture, and the latter into renewed contact with the stand- 
ai-ds of the pure sciences, in order that we may (-oritinue to use 
these sciences as efficient to{)ls in the })ursuit of agricultural re- 
search — research for tire public- )>enefit througli the medium of the 
agricultural industry.'" 

In furlluu- considering this subject Dean Coojrer of Kentucky 
agreed that tluu-e is a tendency in stations locat(‘(l in connection with 
large nniv(u*siti(‘s towar-d condition^ of living and environment far 
removcM] from tlie conditions on the farm, but tlionght it a safe gen- 
ei-alizat ion that tlie maiority of workers are dominated by tlic motive 
of servn-e to agric-nlture. ITo emnmerated as inflmuH'es favorable to 
I’c^search in agriculture a coni inning farm (‘Xperience that will enalde 
(lie workei- to (‘ompndumd ])rol)lems in Ids field, a reasonable oppor- 
tunity to follow out a lin(‘ of investigation, fivedoin to a large degree 
IVom the calls of otlier work, and contac-t with otlier scientific 
workers. 

Since tlie jiractical bearings whicli a project is given (*ome through 
a ]>ractical understanding on the part of the worker, Doan Cooper 
urged tliat tlie ex]>erimerit station must jirovide a method by which 
the young investigator may make and maintain th(‘se contacts." 
Others nrgeal the iinjxu'tance of station workers kee])ing in touch 
with practical affairs, and w'ith leading farmers througli attendance 
on m(‘etings from time to time. Some have maintained that Avorkers 
in Unit field should IniAe farm ex]>erience, and should be thoroughly 
cognizant Avith the condition of practical agricultural affairs. 

On the other liand. Dr. A. C. True pointed out that the desirabilit} 
of such farm exp(‘rience and (-ontacts depended u])on the kind of 
station work Avhich Avas being done, maintaining that in the more 
advanced ranges of inquiry tliese tilings Avere far less essential. 
Others expressed the advantage of protecting such lUATStigators 
and freeing them from the obligations from the outside which come 
as interruptions in tlieir studies. Wiile the original investigator can 
not witlidraAv himself from the Avorld and the public he is ultimately 
to serve, it Avill be recognized that he is relatively scarce and is far 
outnumbered by workers who hold close to the farm problems and 
the farming people. 

The perennial interest of the association in the subject of coopera- 
tion was reflected in the program of the Washington meeting. A 
broad view of the subject was presented in a paper by Dr. E. D, Ball, 
Direct/Or of Scientific Work of this Department. He argued for a 
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comprehensive mobilization of the resources of the country along 
broad lines for the promotion of research for national development. 
While the great contributions to world progress in the generations 
past have been made by a relatively few men, it was recognized that 

there are literally thousands who can accumulate evidence, work 
out details, expand ideas, and trace relationships where there is one 
exceptional individual who is capable of freeing himself from the 
shackles of the accepted, who is willing to leave the beaten path and 
actually explore, and who holds all information as relative and sub- 
ject to investigation, who can critically analyze and evaluate factors 
and interpret results.” Furthermore, an individual may be gifted 
in one line and deficient in another, these deficiencies being offset 
through cooperation. 

Among the fundamentals essential to a more comprehensive attack 
on scientific problems Dr. Ball eniiin(»rated the encoiiragenieiit of 
graduate training, provision for the prompt publication of such aids 
to scientific work as translations, bibliographies, indexes and sum- 
maries, recognition of the fact that loiowledge is universal, transcend- 
ing State and even National boundai’ies, and the development of 
constructive leadership. Contending that relatively few of the im- 
portant projects in agriculture are fundamentally local, he main- 
tained that the amount of research carried on in the different locali- 
ties could be greatly increased at a relatively small increase in the 
total cost, of maintenance through the inauguration of a broad general 
program. 

The various types of cooperative effort were described as including 
simple arrangements involving a single bureau of the Government 
and a single department of a station; a modification of this in which 
the field of work is divided, one party taking entire charge of one 
line of investigation and the other of another ; more ambitious pro- 
grams involving a number of agencies; and a plan rare in this coun- 
try in which the exceptional investigator or investigation is sought 
out and funds contributed for the joint support. In addition , another 
form which has been quite prominent is the development of pest 
eradication programs in which complete cooperation is required. The 
plans set forth in Dr. Ball’s paper were quite specific, and outlined 
the essentials to success in the various types of cooperative under- 
takings. 

In connection with another paper. Dean F. B. Mumford presented 
the idea of the experiment stations as ‘‘ in a sense units of a single 
vast organization for scientific research,” and declared that we shall 
not have fulfilled our implied obligation to the nation if we continue 
to emphasize our individualistic status.” It is not necessary, he main- 
tained, for every station to attempt to solve every problem pertaining 
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to its agriculture, but he thought the resources of the stations should 
be conserved by dividing up large problems so that parts might be 
parceled out, enabling the single station to devote itself to a rela- 
tively restricted field. Many will admit the force of his contention 
that “ ten stations each working on a distinct phase of a big problem 
will accomplish immeasurably more than ten stations all working on 
all phases of the same problem.” 

The desirability of close cooperation within an institution as a 
preliminary to outside contacts was emphasized by Dean H. W. Mum- 
ford of Illinois, who also referred to the great present-day need of 
cooperation between the various State stations. As regards State 
and Federal cooperation, he expressed the view that in the long run 
the largest and best development along the lines of agincultural bet- 
terment will come from the promotion of the idea of the Statens 
responsibility for agricultural research, combined with the encour- 
agement of Federal and State cooperation in agricultural research 
that leaves both the State and Federal authorities independent so far 
as financial and administrative considerat ions are concerned/' 

The joint committee on projects and correlation of research re- 
afiirmed its belief that the association should favor a closer correla- 
tion of research between the States and the Federal Government. 
The committee felt that in general the Federal (lovernment has a 
primary obligation to undertake the study of problems of interna- 
tional, national or regional importance, tliat the States should con- 
cern themselves with their respective local needs, and tliat the zone 
of effort between these extremes should be constantly a subject of 
consideration as to wliether the objects of agricultural science could 
not be best subserved by joint action of the Federal and State forces. 
Such problems oftem recpiire a consideration of fundamental studies 
that extend far beyond the resources of most individual stations. 

Now that a director of scientific work has been established in the 
Department of Agriculture, the committee believed that specific atten- 
tion should be called to the great desirability of station directors 
consulting wdth the Federal authorities in inaugurating research of 
such a character that the higher interests of science and efficiency 
may be served. A reciprocal attitude on the part of the Federal 
department it was thought would greatly strenglhen the position of 
agricultural science in the national economy. 

The sentiments expressed in relation to cooperation evidenced a 
feeling that many large matters need to be looked at from the stand- 
point of the problem and its most efficient solution, rather than from 
that of geographic locality and institutional domain; and that with 
the present provision for coordination the way is opening for attack- 
ing some of these large questions from a national or regional stand- 
27459—28 2 
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point instead of an isolated independent one. The expressions voiced 
a recognized unity of interests and (he growtli of the cooperative 
idea. 

'File discussions cited and (liose referi'ed to in a previous article 
indicate the studious attention v-hich Ls being given to research and 
the development of conditions favorable to it. How to make the 
utmost of the research forces and (he facilities of the I'xperiment 
stations and similar institutions is manifestly of the utmost impor- 
tance wiien the pressure is so great. Wliat individual stations shall 
attempt to do indejn’iulcntly and how their efforts may effectively be 
j\)ined with one anollier and witli other gi'otips is not a new question, 
but is i>aining in clarify with study and experience. The interrela- 
tionship ami the interde])endence of institutions is becoming more 
evident as the nature of investigation ])rogre.s.ses and the liniitation.s 
of individuals and of institutions is felt. Hence (he effort is per- 
si,s(ent to round out a national sy.stem of the greatest benefit, to agri- 
cultural science and to farming practice. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGEICULTURAL CHEMISTEY— AGROTECHNY. 

The determination of in blood horiiin, U. li Henley {Jour, 

Bio], Ch(m., !‘)2 (IV'dli), Ao 2, pp. -"i7.7) - A comparison is roport(Hl of tbe 
rolati\e inorils of tlie ('iilU'n and Van Sl>ke mol hod of detormimrij? globulins 
in blood smiini ( E. S. K. 4,'^ L'liA) and of two metbods for tlVis dotenidnation 
\\bi(*b ba^(• boon in ns(‘ for a imm))cr of .M>nrs at the Ibirean of Animal In- 
dustry, r. S I» A 

Tb(* br^t <d flussr iiicibods (onvisls (sscntially m determining' the Pdal 
introir(‘n in Ihe sci urn aud in tlu' tillrate after jirccMpitatiuii of the j^lobulins 
with saturated maji:!'* ‘^nnu ^ultdiate. Tlx* dilfereiict' between tbe two results 
K'presimts flic globulin ndroj^iui, and tiu^ factor tEl is used to convert this 
tn j'lobulin. the Iesu!f^ tx'iiia (‘^pr'sMMl m L'rauis ol ahibuliii pir KK) c(‘. of S(uaini 
In (he second imdbod. which is considerably louLaw than the first, the ^;lobuh^s 
are defenniiMMl ;;raMinetrically after two succ(‘ssi\e precipitations with satu- 
rated aiuinoniiiin sulphate, (he preeipitat(‘ IxdujL: dissolved each time in 
idiysifdo^ocal salt solution, and a final pnaapilation in/nh* h\ heat with the 
addition of 1 or 2 <lr(»ps of a Id per eeni sohdion oj a<(‘tic acid, 

'rh(‘ ^dohuliiK present m thHH‘ {liffenmt lots of horse s(Tiiin w’ere determined 
h.\ each of the thiei' nietliods. all d(*f crininations h(aiiu: made in duplicate. Tlie 
a\(‘ra^L'e resiilf'- ohlanuMl lor tlu' lhie<* seimns test('d ui the order of the first and 
seeond uielliods d(‘s<‘rihed aho\e and tlu' EuIUm-Van Slyke method aie, re- 
spec(i\el\, o HP. o .'2. and b :12 . bob b 1^. and biM "iid b.pd, KKi and HI Lun 
]K’r Idfi c(‘. iHijdicate det(u minaf ions aanx'd s]i;^hti> moie closely when made 
Iw (he (hilleii \'an Siyke method than \n the oilier iv’o. hut this method is 
(’onsiih'red to h(' more complicated and to reipirrc more <’are than the other 
iiKdhods. The first method is recommended as hfuiuz: the sini])lest of the three 
and reipiinim less attention and tim(‘ than th(‘ othei^. 

The separation of the hevone bases from a protein hydrolysate by elec- 
trolysis, (i. L. Fosteu and (b E. A S<’iiMn)T (Koc E,vpt, Biol, and Med. Bfuc., 
J9 (1922), No. 7, pp. A brief report is ^nen of a studv of the 

:il)l>licahility to tlu' isolat.on <4 lai'-' c amino acids of a method previously de- 
scribed by Ikeda and Suziil i, dependinj: ut>on the ehnl roly tic separation of the 
amino acids under tlu‘ action of an (dectric current in a ^Tcoinpartment eell 
into three fractions consist iiij::; of ill those which im‘ predominantly acid, 
iiicludinj; aspartic and jirlutamic a<*ids which mijrrate to the anode; (2) the 
basic aniiuo acids, includitiii]: ar^rinm, histidin, and lysin which mi^Tate to the 
cathode; and (3) the remainiii^^ amino acids wliich are neither acid nor basic 
and remain in the eenior compartimmt. 

In the experimental work rt'jiorfed the protein hydrolysate was placed in 
the center compartment of the cell and distilled wuiter in the compartments 
containing the electrodes, wdiicii consisted of thin sheets of carbon The liquid 
in the center compartment warn kept at the desired H-ion concentration by the 
addition of Mnall qnantities of barium hydroxid at frequent intervals, and the 
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reaction of the cathode liquid was kept approximately neutral by the occa- 
sional addition of sulphuric acid. The temperature of the solutions during 
electrolysis was kept below 35® C. by circulating a stream of water through a 
test tube in tbe center compartment and by continuous agitation of the solution. 

A table is given of the distribution of nitrogen in a gelatin hydrolysate be- 
fore and after electrolysis at pH values of 7.5 and 5.5. At the latter concen- 
tration tbe three basic amino acids were present in the cathode solution in 
approximately the same proportions as in the original hydrolysate, while in 
the niore alkaline solution histidin was not carried over into the cathode 
compartment. The method is considered of general applicability for the 
separation of the basic amino acids. 

Note on the liver oil of the tope (Galeus galeus), A. C. Chapman 

{Analyst, {1922), No. pp. 20S, W/) — An analysis of the oil obtained 
from the bver of the tope (0. f/aJms) is reported with the following results: 
Specific gravity (15°/15® 0.) 0.9249, iodin value (Wijs) 152,2, saponification 
value 185.1, unsaponlfiable matters 1.14 per cent, and refractive index at 15“ 
C. 1.4803 per cent. Attention is called to the fact that these constants are 
very similar to tho^e given by cod liver oil. and that the oil is sometimes 
employed for medicinal purpose.s. 

The preparation of clear beef agar, F W. M^ksh {(Science, 56 (1922) ^ 
No. IW, pp. 567, 36S) — A method of preparing clour beef agar with an H-lon 
concentration of from pTl GO to 7 Is described as follows: 

Three gm. of Liebig’s extract, 10 grn. of peptone, 5 gm. of sodium ehlorid, and 
10 gm. of agar are dissolved in 1 liter of distilled water by flowing steam, and 
the mixture adjusted while hot to a pH of about 8.2 with an approximately 
normal solution of sodium hydroxid. After cooling to 45 or 50“ C. the beaten 
whites of two fresh eggs or 5 gm. of egg albumin powder beaten up in 50 cc. 
of distilled water are added. After mixing thoroughly by pouring from one 
container into another, the liquid is autoclaved for 15 minutes at 15 lbs. 
pressure, filtered tJirough paper or through an ab.sorbent cotton by suction, 
and the filtrate adjusted to the de^^iired pH with an approximately normal solu- 
tion of hydrochloric acid. It is then autoclaved for 5 minutes at 15 Ihs. 
pressure, filtered through paper, tubed, and sterilized for 20 minutes at 15 lbs. 
pressure. 

A modification of the Clark hydrogen cdectrodo vessel to permit accu- 
rate temperature control, G E Cxtitfn {Jonr. Biol. Chevu, 52 {1922), No. 2, 
pp. 521-524, flO- 1 )‘ — To obtain accurate temperature control in the Clark 
hydrogen electrode vessel, it is suggested that an extra opening be made In the 
apparatus for the introduction of a short calibrated thermometer, the bulb of 
which should be of such dimensions as not to obstruct tbe flow of the solution 
during the rocking of the electrode. A diagram of the modified apparatus and 
specifications for the opening and the thermometer are included. 

A comparison of colorimetric and electrometric determinations of 
H-ion concentrations in solutions containing carbon dioxld, G. E). Cxtixkn 
and A. B. Hastings {Jour. Biol. Chem., 52 {1922), No. 2, pp. 517-520).— K com- 
parison under carefully controlled conditions of the colorimetric and the electro- 
metric methods of determining the H-ion concentration of solutions containing 
carbon dioxid is reported. It is concluded that these methods agree when 
carried out with rigorous precautions to prevent loss of COi. 

A micro-Kjeldahl method of determining nitrogen, A. R. Ling and W. J. 
Pbio® {Jour. 8oc. Chem. Indus., 41 (1922), No. 10, pp. H9T-151T, fig. i).— The 
method described, which is applicable to tbe determination of nitrogen in 
substances such as starch and other carbohydrates which contain only a trace 
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of protein, Is in principle similar to the micro method involving direct messleri- 
zation described by Folin and Denis (E. S. R., 36, p. 816). In place of using 
phosphoric acid in the digestion mixture, as in the technique of Folin and 
Dehis, two drops of 2.5 per cent platinum tetrachlorid is added. 

The determination of amraoniacal nitrogen in nitrogenous matter, par- 
ticularly in proteins and their decomposition products, J. Fboidevaxjx 
{Ann. Chim. Analyt,, 2. aer., 4 {1922), No. 7, pp. 199-201. fig. 1). — The apparatus 
iind technique previously noted (E. S. R., 46, p. 12) have been applied to the 
determination of ammonia nitrogen In the presence of amino nitrogen by con- 
tinuing the distillation with sodium hydroxld in the cold for a period of 30 
hours and determining the ammonia liberated at the end of 2-hour periods. 
When the milligrams of nitrogen liberated are plotted against the time in 
hours, the resulting curve takes the form of a straight line with a steep slope 
to about 8 hours aud another straight line with lower slope from about 12 
hours on. The first straight line is considered to represent the ammonia nitro- 
gen and the last the amino nitrogen, while the connecting curve represents a 
mixture of the two. Ry extending the straight lines until they meet the ordi- 
nate is considered to lepresent tlie content in ammonia nitrogen. 

A colorimetric method for the determination of small amounts of mag- 
nesium, A. P. BhigGvS {Jour. Biol Chem,. 52 {1922), No. 2, pp ^9-355 ). — The 
technique of Bell and Dolsy fur determining phosphorus colorimetrically by 
the reduction of pI)osi)h()mol> hdic acid by hydroqulnone in the presence of 
excess ammonuim molybdate (E. S. R., 44, i>. 613) bas been aiiplied to the 
determination of the phosphorus content of precipitated MgNH4p04. The 
method, while apiilii’uhle to any substance from which MgNH 4 p 04 may be pre- 
cipitated, has thus far been used (dnetiy for the determination of magnesium 
in conjunction wdth calcium and other inorganic eleineuts in the trichlora- 
cetic acid filtrates from titrated blood plasma. The calcium is removed from 
these filtrates by preciiiiiation with potassium oxalate after the addition of 
BUtiicient potassium acetate to bring the acidity of the filtrate to pH 4 or 5. 

The technique of the method Is described, and the results are reported of its 
application in Jtiie recovery of known amounts of magnesium and in magnesium 
determinations on urine and blood plasma. The data are thought to indicate 
that a total error of less than 4 per cent may be expected when working 
with such amounts of magnesium as are found in 3 ec. of blood plasma. 

The determination of magnesium in blood, plasma, and sernm, W. 
Denis {Jour, Biol. Chem., 52 {1922), No. 2, pp. 411-4/5).— The method de- 
scribed, which is similar In principal to that of Briggs uoted above, is said 
to be applicable both to the blood filtrate obtained from the determination of 
calcium by the method of Lyman (E. S. R., 37, p. 207) and to the supernatant 
liquid obtained in the determination of calcium in the serum by the method 
of Clark (E. S. R., 47, p. 14). The technique in both cases Is described, 
and the results are reported of the recovery of magnesium added to serum, 
plasma, and blood. These results Indicate that the method can be relied upon 
to give results within an error of 6 per cent. 

A new method for the determination of small quantities of furfural by 
coloiimetry, P. Pleuby and G, Poibot (Jour. Pharm. et Chim., 7. aer., 26 
{1922), No. 3, pp. 37-95).— -The method described depends upon the fact that 
furfural unites with orcinol to form a grayish-blue precipitate which dissolves 
in certain solvoits, preferably acetic acid, with the formation of a deep blue 
color. By comparison in a colorimeter with standards containing known 
amounts of furfural the amount of furfural in an unknown solution can he 
detennliied. 
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Note on the examination of foods for the presence of sulphites, A. C. 

Chapman (Analyst, Jfl (192:2), No. 55Jf, pp. 204, ^05 ). — Attention is called to 
the fact that foods containing sulphur in organic combination will occasionally 
give positive results in the usual test for sulphites. To avoid the possibility of 
error in making this test, it is suggested that hydrogen peroxid be used in place 
of bromin as an oxidizing agent iii cases in which a very small amount of sul- 
phuric acid is obtained when distilling with bromin water. 

The testing of foodstuffs for vitamins, J. C, Drummond and A. F. Watson 
(Analyst, 47 (1922), No. 555, pp. 255-244, tips. 4 )- — In this paper, which was 
presented before the Society of Public Analysts, England, brief descriptions are 
given of established technique for testing foodstuffs for vitamins A, B, and C, 
and examples are cited of recent results obtained in vitamin studies which have 
a bearing on food in its relation to public health. 

A physiological test for the activity of vitamin preparations, A. Skidet.l 
(Pub. Health Rpts. [U. S.], 37 (1922), No. 25, pp. 1519-1528).— A detailed 
description is given of the technique employed at the Hygienic Laboratory of 
the IJ. S. Public Health Service in testing fur the activity of vitamin 
preparations. 

Pigeons are fed polished rice supplemented on alternjite days by a dose t>f 
activated solid prepared as previously described (E S. U.. 47, p. 408) and 
administered in gelatin capsules in amounts just sufficient to prevent an ap- 
preciable loss in weight. Solutions of the material to be tested are taken up 
in fuller’s earth and substituted for the activatecl earth, and the loss or gain 
in weight of the pigeons is observed. It is stated that positive results can 
usually he obtained within two weeks by this method and that samples devoid 
of antineuritic vitamin can b(* Identified very promptly. It is emphasized 
that the principal difficulty in making the test is In tlu‘ selection of the dosage, 
and that accurate results require a repetition of the test with repeated adjust- 
ment of dosage. At the completion of a test the administration of the mini- 
mum protective dose of activatc*d solid is resumed and the pigeons are ready 
for another test within 10 days. 

The principal use that has been made of this techniiiue in the author’s labora- 
tory has been in controlling the fractionation steps in attempts to isolate the 
antineuritic vitamin from brewer’s yeast, but the method is considered to be 
equally applicable to the determination of tiie antineuritic vitamin content of 
food preparations in general. 

Glacial acetic acid as a solvent for the antineuritic substance, water- 
iiolnble B, V. E. Levine, E. V. McCollum, and N. Simmon ds (flour. Biol. 
Chem., 5S (1922), No. J, pp. 7-11 ). — The authors have found glacial acetic 
acid to be an excellent solvent for vitamin B. Its application in the extrac- 
tion of vitamin B from raw navy beans is outlined, and various advantages 
in its use as compared with other solvents are discussed. 

The detection of hypochlorites and chloramins in milk and cream, I^ 
KuPP (U. S. Dept. Ayr. Bui. 1114 (1922), pp. 5). —It is reported that hypo- 
chlorites and chloramins can he detected in milk and cream in as high a 
dilution as 1 part of chlorin in 50,000 parts of milk by the use of potassium 
iodid and hydrochloric acid. The test is as follows: 

To 5 cc. of the milk or cream in a metlium sized test tube add 1.6 cc. of 
freshly prepared 7 per cent potassium iodid solution, mix thoroughly by 
shaking, and observe the color. If the sample contains available chlorin to 
the extent of 1 : 1,000 the color becomes yellowish bro’wii, 1 : 2,600 deep yellow, 
and 1 : 5,000 a pale yellow which fades rapidly. In the absence of positive 
results add 4 cc. of hydrochloric acid in 1 : 2 solution, mix thoroughly, place 
the tube in the water bath at 85® O. and allow to remain 10 minutes, and 
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then cool the tube rapidly in t'old water. At this point both curd and whey 
have a yellow color in the presence of chlorin, the color varying in intensity 
with the amount present. On adding from 0.5 to 1 cc. of 1 per cent starch 
solution, the color of the whey changes to a bluish or reddisli purple. 

It is stated that milk kept in the ice Iwx for from 24 to 48 hours still gives 
the reaction, that milk kept at room temperature for 24 hours gives a slightly 
less marked reaction than if kejd cold, and that milk i)asteiirized at 145® F. 
for 30 minutes after the addition of hypochlorites reacts the same as raw milk. 

The acetic index for the detection of the adulteration of butter, G, Fas- 
CETTi {(Jior. Vhiw. Indus, cd Appl, 4 {U)22), No. H, pp. ,?52-S55)-— The author 
proposes as a test for the adulteration of butter with oleomargarin or cocoa 
butter the critical temi)erature of solution of the butler in 98.5 pov cent acetic 
acid. A correction is made for the acidity of the butter by adding to the 
temperature of the solution tlie number of cubic centimeters of n/20 base re- 
quired to neutralize 2 gm. of the fat, using plienolphtlialeiu as indicator. The 
acetic index as thus obtained for a nuniher of samples examined varied from 64 
to 68 with fresh butter, from 39 to 34 with cocoa butter, and from 113.5 to 
U8 with margnrin. 'Flie addition of 5 i>er cent (*f cocoa })Utter to fresh hut ter 
lowered the index hy fnuii 3 to 4®, and of the same amount of margarhi raised 
the number by from 4 to 5®. 

The native sugar industry of Szechuan Province, west<‘rn China, H. K. 

KiniARDsoN {Ohem. and MtialL Engin., 21 {0)22), No 2, pp. lOo-IOS, figs. D ). — 
A brief description is given of sugar cane cultivation in Szechwan Province, 
China, and of the metlnuls used in proilucing and retlning the raw sugar. 

Hun drying v, dehydration.— A preliminary report, P. I' .Nichols {Valif. 
Dept, Agr. Mo. Bui., 10 {1921), No. 5~6, pp. 191-199). — This is a comparison of 
the relative merits of sun drying and dehydration ^\lth i>articiilar reference to 
California fruits, tlie points considered being yield, quality of the product, 
initi/il investment, and cost of production. 

It is shown that a greater yield can be obtained in artificial dehydrattnl than 
sun-dried fruit, partly on acc(uuit of the fact that mucli riper fruit can lie used 
for deliydratiou than for sun dr.xing, and partly Ixvause in the former process 
losses from rain damage do not occur. Tlie quality o) tlie dehydrated products 
is generally considered superior, since (hose are lighter in color, ha\o more t>f 
the fresh liaxor, require less sulphur when sulphur is used, and maj he of 
larger size, due to their greater degree of ripeness. 

The in vestment required for dehydrators is in general lai'ger than that for 
dry yards, estimated on tlie basis of the amount of fruit tlried ih'V season. The 
cost of drying raisins and prunes is greater in dehydration than in sun drying, 
but it is coiisideretl that the greater cost of manufacture of dehydrated products 
may be more than offset hy (Ik* higher prices they may command wlien their 
qualities are more widely known. 

By-products from citrus fruits, E. M. Chace (?/. N. Dept. Agr., Dept. Circ. 
2S2 {1922), pp. IS, fig. /). — This circular (‘ontains directions for the manufac- 
ture of bottled graiiefruit juiio, orange vinegar by the roller and tlu‘ rapid 
genemtor processes, and citric acid from lemon or lime juice, together with rec- 
ipes suitable for use on a small or large scale for candled orange and grape- 
fruit peel, citrus fruit marmalades and jellies, and orange butter. 

By-products from crusliiug peanuts, J. B. Reed {U. S. Dept. Agr. Bui. 1096 
(1922), pp. 12, fig. 1). — This publication contains descriptions of the hydraulic 
and expeller prowsses for making iieanut oil and of the various feeding stuff« 
prepared fi’om the residual cake; proximate analyses of pure peanut meal and 
cake, peanut hulls, germs, meats, and skins, and high and low grade peanut 
cake and meal; and formulas and tables based upon these analyses for cal- 
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culating the percentage of hulls in the feeding stuffs from either the percentage 
of protein or crude fiber. 

The definitions adopted by the Association of Feed Control Officials of the 
United States for peanut products are as follows : “ Peanut oil cake is the 
residue after extraction of part of the oil by pressure or solvents from peanut 
kernels. Peanut oil meal is ground peanut oil cake. Unhulled peanut oil feed 
is the ground residue obtained after extraction of part of the oil from whole 
peanuts.” According to these definitions peanut oil meal should contain no 
hulls otlier tlian those impossible to remove in the ordinary milling process. 
The data reported on the analyses of pure peanut meals obtained by crushing 
shelled peanuts and on pure peanut hulls from hand-shelled peanuts give an 
average fiber content of the pure meal as 4.7 per cent and of the hulls as 67.5 
per cent. Corresponding figures for protein, based on a moisture content of 
about 7 per cent, are, respectively, 51.7 and 5.4 per cent. Using these average 
values the formulas developed for calculating the hulls (X) in a peanut meal 
feed from the fiber content and the protein content are, respectively, 

fiber-4.7 , ^ 51.7-protein 
^ — 57^- ' X = - • 

For facilitating control work a table has been calculated from these formulas 
for all possible values between the minimum and maximum protein and fiber 
values reported. Protein and fiber curves are also given from which the per- 
centage of hulls can be determined at a glance. 

Some experiments with a boric*acid canning powder, U. B. Edmondson, 
C. Thom, and L. T. Giltner {U, 8. Dept, Apr., Dept. Cvc 237 {1ii22)r pp. 12 ). — 
A boric-acid canning powder widely used in many sections of the country was 
subject(Hl to critical examination, both in test-tube experiments in which its 
antiseptic action on a large luimher of ha(‘teria and yeasts was tested and in 
practical cunning experiments in which many fruits and vegetables were canned 
with the addition of the powder according to directions accompanying it. As 
a check on the efiiciency ot this method of canning, similar materials were 
canned in the same way without the powder and also by the one period cold 
pack method. A number of jars in each series were artificially Inoculated with 
bacteria at the time of canning. 

In the test-tube experiments the powder exerted an antiseptic action on 
certain molds and aerobic organisms, but on none of the groups i*esponsible for 
spoilage in properly processed jars or cans. In the practical canning experi- 
ments, material packed without the powder kept as well as that packed with it, 
and in the case of the more or less neutral vegetables the method recommended 
proved insufficient to preserve the materials or to prevent the production of 
toxin in them by Bacillus botulinus. 

METEOBOLOOY. 

Climatic changes, E. Huntington and S. S. Visheb (New Haven: Yale 
Vniv. Press, 1922, pp. XVI+S29, figs. IS). — This is an exposition of the nature 
and causes of climatic changes, based largely upon studies and conclusions by 
the senior author, which have been previously noted in part from various 
sources (E. S. R., 30, p. 416; 31, p. 509 ; 33, p. 19; 85, p. 14; 89. p. 710; 44, 
p. 414). 

The general conclusion is that there have been important pulsatory changes 
of climate during historic times, and that these are magnifications of the little 
climatic changes which now take place in sun-spot cycles. The dlscusslim deals 
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particularly with four main hypotheses, “(1) that the earth’s present climatic 
variations are correlated with changes in the solar atmosphere, ... (2) that 
variations In the solar atmosphere influence the earth’s climate chiefly by 
causing variations not only in temperature but also in atmospheric pressure 
and thus in storminess, wind, and rainfall, ... (3) that many climatic con- 
ditions are due to purely terrestrial causes, such as the form and altitude of 
the lands, the degree to which the continents are united, the movement of ocean 
currents, the activity of volcanoes, and the composition of the atmosphere 
and the ocean, ... (4) that if the climatic conditions which now prevail at 
times of solar acti\ity were magnided siifliciently and if they occurred in con- 
junction with certain Important terrestrial conditions of which there is good 
evidence, they would produce most of the notable phenomena of glacial periods. 
For example, they would explain such puzzling conditions as the localization 
and perioilicity of glaciation, the formation of loess, and the occurrence of 
glaciation m low latitudes during l^u*mian and Proteiozoic times. The con- 
verse of tills Is that if the condilions which now iirevail at tiinc.s when the sun 
is relatively inactive should be intensihed, that is if the suns atmosphere should 
b(‘coine calmer than now, and if the proper terrestrial conditions of topographic 
form and atmospheric comiiositiou should prevail, there would arise the mild 
climatic conditions wdiich appear to ha\e prevailed during the greater part of 
geological time.” 

An aerological survey of the l-iiited States.-— I, Results of observations 
by means of kites, W. U. Gkkgo {Ij. S Mo. Wnither Hcv. Sup. 20 (1922), pp, 
iF4-78, 25) — Results ol observations by means of kites on pressure, tem- 

perature, relali\e humidity, density, and duration and velocity of the wind 
at aerological stations at Broken Arrow, Okla. ; Drexel, Nehr. ; Ellendale, N. 
I>ak ; Groesbeck, Tex ; Leesburg, Ga. ; Royal Center, Ind. ; Blue Hill, Mass ; 
and Mount Weather, Va., are suimnarized in tables and diagrams. The re- 
sults bring out esiiecially the following points: • 

‘‘(1) The large difl'ereime betwmi summer and winter conditions at all 
levels and at all latitudes; (2) the substantial parallelism in the lines of equal 
pressure and temperature at all levels; . . . (3) the slight southward trend of 
lsobar.s and isotherms in the upi>er levels from the interior to the eastern 
portions ot the country; . . . (4) the higher relative humidity in the South 
than in the North during summer and the opposite gradient during winter; . . . 
(5) the close agreement In the summer and winter latitudinal range of vapor 
pressure at all altitudes; ... (6) the small latitudinal density gradient in 
the higher levels, owing to the counterbalancing effects of pressure and tem- 
Iierature, 1. e., density varies directly with pressure, inversely with tempera- 
ture; ... (7) the small latitudinal difference in resultant wind speeds, due 
to the fact that these vary directly with the pressure gradient, but inversely 
with the sine of the latitude. ... In general, at all altitudes there is a south- 
erly eomi>onent in summer and a northerly in winter.” 

Local rain-producing influences under human control in South Aus- 
tralia, K, T. Quayuc {Roy. 8oc. Victoria Proc.^ n, ser., {1922), 2, pp. 

Continuing studies reported in a paper previously noted (B. S. K., 48, 
p. 418), the author made a study of South Australian rainfall In the same 
way as he had done in case of the rainfall of Victoria and the southern and 
western parts of New South Wales. 

The results of this study indicated that there has been an improvement in 
rainfall in South Australia similar to that previously observed in Victoria, and 
that this is probably due to the clearing away of the forest covering in the 
hilly areas, which ** greatly increases the amount and constancy of the flow 
of the rivers. It thus releases from day to day for storage in Inland lakes 
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kind reservoirs vast quantities of water wlileli otherwise would be thrown Into 
the mountain atmosphere, and to a lar^re extent cross the hills, eastwards and 
southwards, without condensation, and so escape. . . . 

“ It is more than probable that in the struggle for existence our perennial 
vegetation has becm its own undoing. The very means it has been compelled to 
take for its own protection have made the climatic environment progressively 
worse. Whether distinctly drought-resistant or not, it must regulate transpira- 
tion so that it is never unduly accelerated, with the result that the hot spells 
leading up to rainy conditions hnd inadequate response in evaporation from 
the country beneatli, while the comparative coolness of the shaded land sur- 
face helps to prevent convectioiial action and lessen the frequency of thunder- 
showers. Moreover, the blocking of the water channels and the prevention 
of erosion, the drying of the subsoil, and eoiise<iuent lessened flow from springs 
owing to the large moisture rcHiuirements of the trees all tend to hold the water 
up against the eastern mountain slopes, where its evaporation is comparatively 
ineffective in rain production, and away from the depressions in the interior 
where its evax>oration would be most effective ir'. rain production. Hence, the 
increasing dryness of the interior and the gradual contraction of the belt of 
perennial vegetation toward the inland slopes and foothills.’’ 

SOILS— FEETILIZEES. 

Handbook for field geologists, C. W. Hayes {Neio York: John Wiley d 
Sons, Inc., 1921, S. ed., rev, and enl., pp. A7-fi6’6’, pU. 3, figs. 20). — This is the 
third edition of this handbook, which has been revised and rearranged by 
S. Paige. It is a convenient and concise description of geologic field methods, 
comprising information on general i)ractice and instructions for special inves- 
tigations. A section on mineralogy, prepared by E. S. Larsen, is appended. 

A note on the classification of soils on the basis of mechanical analyses, 
C. L. Whittles {Jour. Agr. Sci. iEngland], 12 (1922), No. 2, pp. 166-181, 
figs. 11). — In a contribution from the Cambridge Sciiool of Agriculture*, some 
of the various methods of interpretation of results of mechanical soil analyses 
are discussed and compared. A bibliography of soil classification, with data 
for soil types, is included. 

Soil survey of Charles County, Md., H. C. Smith and 11. C. Rose {V. S. 
Dept. Agr„ Adv. Sheets Field Oper. Bur. Soils, 1918, pp. Jp, fig. 1, map 1 ). — 
This survey, made in cooiieration with the Maryland Experiment Station and 
the Maryland Geological Survey, deals with the soils of an area of 290,960 
acres lying on the Western Shore of Maryland. In a broad sense, the county 
is a well-dissected soutlierly sloping plain. Over three-fourths of the area Is 
said to be well drained. Some parts of the remaining area have poorly estab- 
lished drainage. 

The soils of the county are light in color and occupy a region characterized 
by mature soils having a low content of organic matter and containing no car- 
bonates in either soil or subsoil. Dark colored soils occur locally, but they are 
invariably ix>orly drained and to that extent at least are immature. All of 
the soils in the county have been develojied from beds of sands, silts, clays, and 
gravels, all so recent In age that they are still unconsolidated. Including 
swamp, meadow, and tidal mar.sh, 15 soil types of 6 series are mapped, of 
which the Leonardtown silt loam and the Sassafras gravelly loam and sandy 
loam cover 26.4, 17.9, and 15 per cent of the area, respectively. The soils of 
the Sassafras series are represented by six types and comprise about half of 
the county. 
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Soil survey of Stevens County, Minn., P. R. MoMillkr et al. (U. S. Dept. 
Agr., Adv. Sheets Field Oper. Bur. Soils, 1919, pp. 32, fig. 1, map 1). — This 
survey, made in cooperation with the Minnesota Experiment Station, deals 
with the soils of an area of 300,960 acres in western Minnesota. The topog- 
raphy is that of an undulating to rolling glacial drift plain, the eastern, south- 
ern, and portions of the northern i>arts of the comity being rolling. The 
Pomme de Terre River drains large areas in the central and eastern parts of 
the county. The western part is said to be poorly drained by intermittent 
draws and open ditches. 

The soils of the county are derived largely from unstra tided material of 
glacial origin. Eleven soil types of G series are mapped, of which the Clarion 
silt loam and loam and the Fargo clay loam cover 52.2, 16.5, and 12.1 im cent of 
the area, respectively. 

Soil survey of Pittsylvania County, Va., N. M. Kirk et ai.. {U. S. Dept. 
Agr„ Adv. Sheets Field Oper. Bur. Soils, 1918, pp. 46, fig. 1, map 1). — This 
survey, made in cooperation with the Virginia Experiment Station, deals with 
the soils of an area of 647,680 acres lying wholly within the l^iedmont Plateau 
In southern Virginia. The topography in general is gently rolling to rolling, 
but in i)laces becomes somewhat hilly. Drainage i.s said to be well established. 
The upland soils (d the county are of residual origin. Including meadow and 
rough stony land, 30 soil types of 15 series are mapped, of which the Cecil 
sandy loam, graNelly line saii(l> loam, and tine sandy loam (H.)ver 23.1, 16.1, and 
13 9 i)er cent of the area, respectively. 

Soil survey of the Wenatchee area. Wash., x\. E. Kocheb {V, S. Dept. 
Agr„ Adv. Sheets Field Oper. Bur. Soils, 1918, pp. 91, pis. 4, figs. 2, map 1 ). — 
This survey (h^als with the soils of an area of 370,560 acres lying in north' 
(‘eiitral Washington. TJie area includes the eastern part of Ciieian (bounty, or 
all that part not included within national forests. The area is one of marked 
I)hysiographlc contrasts, consisting of ruggeni mountain ranges, plateaus, and 
sharply outlined valleys. The area is drained b> the Wenatchee, Entiat, and 
Cheland Rivers. 

The soils of the area are of residual and transported origin. The residual 
soils are (leri\e<l from igneous and sedimentary rocks, and the transported 
soils are wind, ice, and water-laid. Including rough, broken, and stony land, 
rough mountainous land, scabland, and rlverwash, 35 soil tjpes of 18 series 
are mappt^d, of which rough, broken, and stony land covers 58.8 per cent of 
the area. The Wenatchee serle.s is said to be one of the most important in the 
area. 

Physico-chemical studies of soil. — The colloidal function in the soil and 
the characteristics depending upon it, U. Pratolongo {Sta, Sper. Agr. Hal., 
53 (1920), No. pp. 5-23, figs. 2; abs. in Interna tl. Inst. Agr. [Rome), 

Jntematl Rev. Sci. and Pract Agr., 11 (1920), No. 7S, pp. 825, 8^6’),— Studies 
to determine the relations existing between the water content of the soil, 
marked by Van Benimelen’s critical point in the vapor tenshm (*urve, and the 
data obtained by the physico-meclianlcal analysis of the soil, using an easy and 
rapid method of determining the critical point, are reported. An attempt was 
made to determine the effect produced upon the position of the critical point 
by certain physical operations to which the soil is usually subjected. The 
experiments were made upon 12 soils, some coming from Argentina and others 
from different parts of Italy. 

The comparisons made between the data obtained by physico mechanlcal 
analysis and the results obtained by the above-mentioned method of investlga- 
tion revealed no relation of dependence upon the physico-mechanical constitu- 
tion. On the other hand, tlie data taken as giving the colloidal content of the 
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soil clearly revealed a sensitiveness to ordinary physical and chemical action 
which no other characteristic had hitherto attained. The results obtained and 
the deductions therefrom permit the assignment of a scientific and practical 
value to Van Bemmelen’s critical point, which, it is thought, has proved itself 
worthy of further study. The behavior of the isotherm of vapor tension on the 
soil, which is a function of its colloidal content, is another soil characteristic 
which is considered to be important from the agricultural standpoint. 

The soil solution in relation to the plant, D. E. Hoaqland {Faraday 8oc. 
Tram.y 17 (1922) y No. 2, pp. 249-254) .—In a contribution from the University 
of California, an elaboration of the dynamic and physico-chemical viewpoint of 
soils and plants is presented. 

Studies conducted at the university to establish more definitely some of the 
relations existing between the crop, season, and soil solution are reported, in 
which large quantities of different soils were used. During the early period, 
while the plants were still very small, an increase was noted in the quantities 
of nitrate, potassium, calcium, and magnesium extracted from the cropped soils. 
After the plants had begun to grow moi‘e rapidly the amounts of tliese elements 
in the extracts began to decrease, and by the time the plants were well tillered 
and the heading-out stage had been reached, little if any nitrate remained. 
In general, very significant depressions in the content of soluble potassium, 
calcium, and magnesium had also occuri’ed. Meanwhile, the uncropped soils 
failed to show tliese decreases in the water-soluble nutrients, although marked 
fluctuations were found which were thought to have been associated with 
cycles of activity of microorganisms. In the uncropped soils the highest point 
in the seasonal curve was frequently attained at the time when the cropped 
soils were at a minimum. The water-soluble constituents of the latter slowly 
increased in quantity after the periods of.greatest depression, but the difference 
between the cropped and uncrui»ped soils persisted for a long time, sometimes 
being evident at the beginning of the following season. 

These seasonal fluctuations did not seem to hold for phosphate. The w^ater- 
soluble phosphate on the whole was maintained at a fairly constant level 
throughout the season, but different soils yielded very different quantities of 
soluble phosphate. While no marked clianges were noted during a single sea- 
son, some soils show’ed a decided depression in the solubility of phosphate 
after a number of years of cropping. This is taken to Indicate tiiat tlie crop 
does produce an effect on the concentration of phosphate ions in the soil 
solution. The total quantity of phosphate extracted from a soil was found to 
he approximately proportional to the amount of water used, which was not 
true of potassium, calcium, magnesium, and nitrate. 

Analyses of crops to study the absorption of nutrient elements are also dis- 
cussed. Experiments with barley are taken to Indicate that both the dimin- 
ution in concentration of the soil solution and changes in the Internal metabol- 
ism of the plant are concerned in the phenomenon of loss of nutrient elements 
from the tops as a whole. 

The author is further of the opinion that claims that definite proportions of 
nutrient elements are essential for optimum growth of a given plant are In 
no manner justified by the evidence adduced in their support 

The rate of ascent of liquids through granular media, F. E. Hackxtt 
(Faraday Soc. Trans.. 17 (1922). No. 2, pp. 260-^2e7y Hff. f).— The results of 
studies of the capillary ascent of liquids in such media as sands and aolls are 
reimrted. Sands of different grades were obtained by the use of sieves. 
Patuffin oil was substituted for water. The ascent was observed in tubes of 
2 cm. diameter closed at one end with wire gauze of 20(V>ln. mesh. 
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It was found that the ascent of liquids in sands which takes place in from 2 
to 24 hours, according to the viscosity of the liquid, satisfies the laws of cap- 
illary flow for the tube-like spaces between the grains. The ascent may con- 
tinue for over a year, and the final heights attalne<l may be from two to 
three times the height reached in the first stage. This second stage satisfies 
an equation similar to that for capillary flow, but the constants deduced are 
not in agreement with the theory of capillary flow. 

Influence of H-ion on growth of Azotobacter, P. L. Gainey and H. W. 
Batcheloe {Science, 56 {J922), No. 14S7, pp. 49, 50).— In a contribution from 
the Kansas Experiment Station, studies to determine the influence of the 
reaction of culture media uix>n pure cultures of Azotobacter are briefly re- 
ported. Several strains of Azotobacter were isolated from different soils and 
grown in dextrose media of different H-ion concentrations. The maximum 
H-ion concentration permitting erowth was found to be pH .">.9-6 for all strains 
studied. As the H-ion concentration of the medium decreased, the growth of 
the organisms increased until a pH of from 6 1 to 0.4 was reached. Here 
the growth appeared to he quite ns vigorous as at lower concentrations. 

No nitrogen fixation took place in a H-ion concentration greater than pH 
5.9, while fixation In concentrations of pH from 6.3 to 6.5 was as great as in 
lower concentrations. The optimum reaction for nitrogen fixation appeared to 
be very closely associated with th(‘ (»ptininni icaction for growth. 

The total quantity of acid produced by the various cultures was insignifi- 
cant. The culture medium employed required only about 0.05 cc. of n acid 
per 100 cc. to produce a change of 01 pH in rea(tion. Only slight changes 
in the H-ion concentration of the medium were produced by the growth of any 
strain of the organism. This is taken to Indicate the production of inap- 
preciable quantities of either acid or basic metabolic by-products by these 
organisms. 

The lime requirement of some South African soils, T. D. Hall (Jour. So. 
Af7Hcan Assoc. Analpt. Chem,, 4 {1921), No. 2, pp. 3-8 ). — A comparison of the 
litmus paper, Triiog, and Veitch methods for determining the lime require- 
ment of soils made on 127 soils, representing nearly every district in the 
Transvaal, led to the conclusion that the Truog method is a far better qualita- 
tive test than the litmus paper teat. Of the 127 soils, 51.2 per cent were acid 
while the remainder were alkaline in reaction. Of the acid soils, 75 per cent 
had a lime requirement of less than 3,000 Ihs. per acre by the Veitch method. 
This is taken to indicate that soil acidity is not likely to be one of the 
chief drawbacks of South African soils. No relation was found In many soils 
between the total calcium oxid content and the lime requirement, and other 
coses showed that a soil can have a low total lime content and yet be only 
weakly acid or even alkaline in reaction. The Veitdi method was found to he 
affected by the physical as well as the chemical composition of the soil. 

The presence of cobalt and nickel in arable soils, G Bertband and 
Mocraonatz (Compt. Rend, Acad. Sci. 175 {1922), No. 2, pp. 112-114 )^ — 

The results of studies of certain arable soils in Europe including fertile field 
soils and garden soils are briefly reviewed, indicating that, while the propor- 
tions of cobalt and nickel contained in such soils are very small, they are 
not negligible. A very fertile soil from near Belgrade was found to contain 
a proportion of oxid of cobalt corresponding to 0.0028 gm. of cobalt per kilo- 
gram of soil and of oxid of nickel corresponding to 0.0136 gm. of nickel per 
kilogram of soil. A sample of garden soil contained 0.0087 gm. of cobalt and 
0.0174 gm. of nickel per kilogram of soil. 

Plant disease and weeds v. crop rotation, manure, and fertilisers (North 
Dakota 8ta. But, 159 (1922), p. 7).— <5rop rotation, manure, and fertilizer trials 
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conducted during the past 10 years in connection with studies of the practical 
management of Fargo clay soil are said to lead to the conclusion that all small 
grain yields decline under continuous culture, due principally to the competi- 
tion of weeds, and that neither inanui*e nor artificial fertilizers will Increase the 
yields under continuous culture. Both manure and artificial fertilizers in- 
crease small grain yields under rotation culture, but neither have increased 
wheat yields appreciably during severe black stem rust epidemics. Profitable 
increases have, howe\er, la^n obtained during rust-free yeara 

It is further concluded that in order to arrive at the true effect of a given 
soil treatment or cultural soil practice, disease-resistant crops must he used. 

Fermentation and preservation of manure, I, II (New York Sta, 

Bui. 49i (1922), pp. 3-H, pin. 6, fiy. 1). — These studies are in two parts. 

I. A study of certam bactetia mvolvcd in the ammoniftaiiion of manure, 
H. J. Conn and R. (J. Collisoii (pp 8-27). — Studies on the action of various 
pure cultures of bacteria on manure, the primary purpose of which was to show' 
their ability to volatilize ammonia when a constant stream of air is passed over 
the surface of the manure, arc reported. 

The first organisms tested were mostly those* capable of li(piei'yiiig gelatin, 
such as lificillus ecreus and Pseudomonas fluorescens. Noik' of the rapid lique- 
tiers investigated proved capable of giving off ainnionin in quantities compar- 
able to tliose given off from unsterillzed manure. Only one organism was 
found which did give off from manure in inire culturi' and under laboratory 
conditions amounts of ammonia equal to or greater than tliose obtained from 
iinsterilr/od manure. This organism is a vm*y small, nonspore forming, non- 
inotile, gram-negative rod, which does not liquefy gelatin nor a<*idlfy sugars 
but reduces nitrate quite vigorously to nitrite. It is considmvd to be possililv 
closely related to certain nonspore-forming bacteria very abundant in soil. No 
distinct evidence w'as obtained that this organism has an actual proteolytic 
action on tlie organic matter present in manure. A special description of the 
organism is included. 

II. A study of certain preservatives and their effect on the fertilizing value 
of manure, K. (1. Odlison and H. J. Conn (pp. 28-74). — The results of labor- 
atory and greenhouse investigations on the nitrogen transformations occurring 
in horse manure and on methods of preventing nitrogen losses during such 
changes are reportcnl. Both small portions of manure kepi uu(i(‘r laboratory 
conditions and composts large enough to be used in vegetation work were em- 
ployed. 

Tlie laboratory studies indicated that acid phosphate, peat, and gypsum may 
prevent the loss of ammonia from manure, although in the case of gypsum this 
saving was apparently balanced by a decided loss of elementary nitrogen. 
The ammonia loss was prevtmted either by chemical action, by physical absorp- 
tion, or by changing the kinds of organisms living in the manure. 

Since varying the conditions of experimentation altered greatly the fate of 
the nitrogen in manure, it was concluded that laboratory work alone, either 
with unsterillzed or with jirtlflcially inoculated manure, could not solve the 
problem of manure preservation or give conclusive information concerning the 
nitrogen changes under practical conditions. The laboratory experiments were 
therefore supplemented by more practical ones with composts of larger size 
containing the manure and preserving agents, and vegetation work was con- 
ducted as an indicator of the relative amounts and availability of the nitrogen 
left after composting. In these experiments acid phosphate and peat proved 
to be very efficient preservatives of manure, preventing undesirable nitrogen 
changes. Gypsum did not prove as effective in this respect, and rock phosphate 
was still less so. 
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The plant cultures having the composts as the sole source of nitrogen varied 
in the oven-dry weight of their tops in direct proportion to the amount and 
availability of the nitrogen in the composts. The organic nitrogen left in the 
composts seemed to be more readily available in the manure with which acid 
phosphate and peat had been composted. Wheat straw appeared to be very 
detrimental to the gi*owth of barley and rape. 

The results of these studies are taken to indicate that acid phosphate and 
I)eat are efticlent preservatives of horse manure. 

Acid phosphate, a good manure preservative, J. D. Ltjckett (New York 
State Sta, But, 494 , pop. ed. (1922), pp. 7, fig. f).-“-Thi8 is a popular edition of 
the above. 

The production and utilization of manure on Illinois dairy farms, H A. 

IloHS {lUinoiH Sla. Bui. 2J^0 {1922), pp. Jf71-JfH9, /({fs. .*1).--The result of a study 
made to as<*ertaiu the ainourils of manure recovered and applied to the Holds 
under general dairy farm conditions in Illinois, to .show the common practice 
of progressive farmers in the utilization of manure and to present data on 
tlie labor cost of hauling and spreading, are present<‘d in this bulletin. The 
jj^ata were deri\e<l from 224 farm records of one >ear each and Involve an 
aggregate amount of (>5,471 loads of manure recovered. 

The average amount of maiuire rec<)\crcd annually was (>C> loads for each 
of the 7,101 dairy cattle units, and 5.45 loads for each of the 2,229 work animal 
units which were inaintainofi on these farms These amounts include both the 
clear excrement and the bedding. With the system of manure management 
which was practiced on these farms, an average of 20 dairy cattle units per 
100 aeres of tillable land would be nece.ssary in order to provide sufficient 
manure to annually cover om^-tiltli of the land at tlie rate of 10 loads i>er 
acre. ApproximabOy one-third of the acreage of these farms was in corn, and 
to this orie-tlilrd was ai>plied t^^o-thirds of the recorded manure. The greater 
jairt of tlie remuiniLig one-third was applied to hay and small grain crops. 

On the farms studied, 45.5 per cent of the total amount of manure recovered 
was hauled during tin' months of March, April, and May, and of this amount 
over 70 [»er cent was applied to corn, .lime, July. September, and October 
were the months in which the least amount of manure was hauled. The 
average amount of labor required In hauling and spreading a load of manure 
was 1.05 man hours and 2.10 horse hours. The labor per load wais least during 
I lie months when the greatest amount of manure was hauled. 

Substitution of green crops and commercial fertilizers in place of stable 
manure, T. O. Johnson (.4wcr. Fcrt., 57 {1922). No. 2. pp. 26-28). — Studies 
conducted at the Virginia Truck Experiment Station to determine (1) the rela- 
tive efficiencies of the several sources of fertilizer materials generally used in 
the compounding of fertilizer commonly employed by the truck farmers of 
eastern Virginia, (2) the effects of using large amounts of fertilizers in the 
production of crops as compared with small amounts, and (3) the practicability 
of substituting green crops turned under in the place of stable manure are re- 
ported. The soil used was Norfolk gravelly loam. 

Where 4,()(X) lbs. of commercial fertilizers were used per acre and where 
crimson clover bad been grown and lime applied, the largest average yields of 
kale and cabbage were obtained. The yields of all crops were greater where 
(Tlmson clover and cowpeas had been grown and lime applied than on plats 
which had been treated with stable manure without lime. On plats receiving 
no fertilizers, liming was beneficial in tlie production of sweet potatoes. The 
cover crops turned under had a relatively greater influence than stable manure. 
Yields obtained where stable iniinuro and legumes but no commercial fertilizers 
were used were very low with the single exception of sweet potatoes. Where 
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the commercial fertilizers were used in addition to the organic materials, the 
yields were even more striking than where lime was used with the organic 
materials. 

It is considered advisable to use both commercial fertilizers and organic 
matter in truck crop production, and where intensive successive cropping is not 
followed it is thought that the organic matter may be advantageously obtained 
from legumes and cover crops. 

Green manuring, I, IT, H. J. Page {Jour, Min. Agr. [London], 29 {1922), 
Nos. 2, pp. IOi-112; 5, pp. 2^0-248).— In a first contribution to the subject from 
the Rothamsted Experimental Station, the general features of green manuring 
are discussed and the results of experiments which have been in progress for 
over 20 years are summarized. In the second part the effect of green manure 
on the succeeding crop as compared with that of baniyard manure Is considered, 
according to its influence on the supply of mineral nutrients to the main crop, 
the supply of nitrogen to the main crop, and on the physical properties of the 
soil. Owing to the lack of precise data concerning the economic value of green 
manures, no final conclusions are drawn, although the experimental resultf^,,* 
indicate an ohviouly benefic.al eflect of green manures on winter wheat. 

Studies on the decomposition of some common green maiinring plants 
at different stages of growth in the black cotton soil of the Central Prov- 
inces, D. V. Bal (Agr. Jour. India, 17 (1922). No. 2. pp ISS-IHl). — Observa- 
tions on tiie rate of growth of CrotaJaria jutwea and Sc^bania aenleata In black 
cotton soil are rep<‘rted, showing that the latter grows comparatively slowly 
in its Initial stages. 

It was found that as the green plants advance in age the proportion of 
leaf to stem de^Teases and the percentages of dry matter and fiber increase. 
The earlier C. juncea was used as green manure the more rapid was the decom- 
position of its carbonaceous and nitrogenous constituents. There was no 
marked decrease in the rate of nitrification of the comparatively older acw- 
leata plants, although there was a certain amount of decrease in the decompo- 
sition of carbonaceous constituents. 

The nitrogen in the leaves of the C. juncea was more easily nitrified than 
that in the stems. The stems of this plant did not appear to have any retard- 
ing Influence on the decomposition of the leaves In the black cotton soil. The 
slowness of decomposition of the full-grown plants was not due to any influ- 
ence of the increasing proportion .of stems to leaves. It is thoought possible 
that this may he due to the change In decomposition of the plants and to 
such alterations as take place in the physical condition of the plant tissues 
owing to a large reduction in the water content. 

The question of raw humus fertilization, Swast (Ztschr. Forst u. Jagdw., 
54 {1922), No. 7, pp. 398-401 ). — The results of studies on the use of raw humus 
materials for the fertilization of soils growing young pine trees are sum- 
marized. The conclusion is drawi) that the result of this practice depends 
on the moisture content and the fertilizer. It is thought that the young 
pine trees are best nourished by raw humus when this material is Intimately 
mixed with the surface of a mineral soil in such a manner as to promote the 
most favorable moisture conditions. In dry regions the top layer of soils 
planted to seedlings should not be mixed raw humus except In very small 
amounts. 

The fertUlzlug value of rain and snow, F. T. Shutt {Cunada Ewpt Farms, 
Dip. Ohem. Interim Rpt, 1921, pp. 13-16). --The data for the fourteenth year 
of this inquiry (E. S. R., 45, p. 818) are recorded and discussed and the data 
for the entire period summarized. 
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During the year ended February 28, 1921, 78 samples of rain and 29 of snow 
were analyzed. The total amount of nitrogen precipitated during the year 
amounted to 6.625 lbs. per acre, while the average for the 14 years of the 
investigation was 6.541 lbs. per acre. 

A review of the results of this work for the first 10-year period indicates 
that the largest monthly amounts of nitrogen usually appear in April and May, 
and that these amounts are not directly proportional to the rainfall. The 
greater part of this nitrogen is present in the forms of free ammonia and 
nitrates. The results for the year differed from preceding data in showing 
that the rain and snow, considered weight for weight, are almost of equal 
value ns regards nitrogen content. In previous years the results have indicated 
that rain was decidedly richer than snow in all of the nitrogen compounds, and 
especially in free ammonia. Considering tlie rain and snow simply as sources 
of plant nutrients, their value per acre per annum in the Ottawa Valley district 
is estimated conservatively at $1.75. 

Fertilizers for field crops: Their nature, functions, and application, 
with results from recent experiments in Canada, P. T. Shutt and B. L. 
Emblie {Canada Dept. Agr. Bui. 8, n. «cr. {1922) ^ pp. — This bulletin pre- 
sents the results from recent field experiments on the use of fertilizers, 
oonduc*ted at the Dominion Experimental Farms, dlscuss(*8 the source, nature, 
function, and value of the various manures, fertilizers, and soil amendments, 
explains the formulas and factors involved in the valuation of fertilizers and 
preparation of home mixtures, and gives practical suggestions for the fertilizer 
treatment of field crops adapted to Canadian conditions. 

The fixation of atmospheric nitrogen, F. Httghes {Egypt Min. Agr,^ Tech, 
and Sci. Serv. Bui. 20 (1922), pp. 13, pis. 3).— In a communication made to the 
Cairo Scientific Society, a coraprehen.slve summary of methods for the fixation 
of atmospheric nitrogen is i)resented. 

The subject la brought up fur consideration In view of the suggestion to use 
some of the water power available at Aswftn for the production of fertilizers. 
An appendix containing the results of some pot experiments with nitrogenous 
fertilizers on maize is added. The fertilizers included sodium nitrate, am- 
monium sulphate, cyanamid, calcium nitrate, castor meal, sewage sludge, and 
ammonium nitrate. The two organic manures had little beneficial Influence. 
Ammonium sulphate was 92 per cent as effective as sodium nitrate, am- 
monium nitrate 98 cent, cyanamid 59 per cent, and calcium nitrate 104 
per cent. The slowness of action of organic manures appeared to be due to a 
failure to convert the organic nitrogen Into ammonia rather than to a failure 
to change the latter to nitrate. 

Nitrogen fixation by the cyanid process, F. E. Bartell (Jour. Indus, and 
Engin. Chem., H (1922), No. 8, pp. 399-704, figs. 5).— In a contribution from 
the University of Michigan, studies of the cyanlzing end of the ammonia 
process are reported. Tlie studies were conducted with 4*!n. batch retorts, 
having a capacity of 8 lbs. of briquets, and with technical sized 8-in, continuous 
retorts, having a maximum cyanlzing capacity of not less than 50 lbs. of 
cyanized briquets per hour. 

In studying the progress of the cyanlzing reaction in the 4-in. retorts, the 
retort was arbitrarily divided Into five zones, heated to approximately the 
same temperature, and the extent of reaction in the zones was cempared. 
The amount of cyanid formed in each zone was largely dependent on the con- 
centration of carbon monoxld gas In that zone, a high concentration of the 
gas holding down cyanid formation. 

27459-^28 8 
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Some of the carbon used in cyanid formation came from decomposition of 
carbon mouoxid. Iron used In the original mixture was oxidized to FeaOa and 
FeaOa during the process of making and drying the briquets. The reduction of 
this oxid during the cyanizing process was slight in the upper heat zones, even 
though it was in the presence of carbon and carbon monoxid at 1,000® C. 

The paper also records large-scale work in which 3 to 12 day runs were made. 
The work was done in 8-hour shifts, and yields were based on the performance 
of each shift. A normal production of 7 to 8 lbs. of sodium cyanid per retort 
per hour was obtained, and this was finally increased to as high as 12.19 lbs. 
I)er retort per hour. 

Conservative cost estimates showed that ammonia could be produced by this 
method for approximately 30 cts. per i)ound, which represented a cost of cyanid 
production in briquets of approximately 10 cts. per pound. 

The citric solubility of mineral phosphates, J. F. Tocher {Jour. Agr. 8ci. 
I England], 12 {1922), No. 2, pp. 125-143, figs. 8 ). — In a contribution from the 
University of Aberdeen, Scotland, studies on the citric solubility of mineral 
phosphates are reported, from which the conclusion is drawn that the only 
practical tests of phosphatic fertilizers of value from the agricultural stand- 
point are those for total phosphatic content, degree of fineness of grinding, and 
freedom from injurious substances and substances inhibiting plant growth. 
Citric solubility is considered to be an unreliable empirical tost of the agri- 
cultural value of mineral phospliates and slags. “ It has yet to be shown 
that high citric solubility Is a measure of the presence of phosphate in a 
readily available condition for plant growth, or is an indication of the pres- 
ence of a highly citric soluble phosphatic compound of a known chemical 
constitution.” 

Nauru and Ocean Island; Their ]>hosphatc deposits and workings, H. B. 
Pope {Agr. Qaz, N. 8. Wales, 33 (1922). No. S, pp. 391-^402. «).— This 

is a brief history of the phosphate deposits on Nauru and Ocean Island, with 
particular reference to their ownership and operation. It is estimated that on 
these islands there are not less than 100,000,000 tons of some of the highest 
grade phosphate known to exist. Throughout a period extending over 21 years 
the cargoes shipped from both have consistently averaged from 85 to 88 per 
cent of tricalcium phosphate. 

Potash, S. J. Johnstone {London: John Murray, 1922, [IS. ed.], rev. and 
erU., pp. X-\-122). — This is the second revised and enlarged edition of this book, 
which gives a general account of the occurrence and commercial utilization of 
potash, particularly in the British Empire. It contains chapters on deposits 
of soluble potash minerals, salt lakes and pans, potassium nitrate deposits of 
mineral origin, potassium nitrate deposits of organic origin, sea w^ater as a 
source of potash, insoluble potash minerals, floe gases as sources of potash, and 
vegetable sources of potash. 

A list of 179 references to literature on the subject is appended. 

Sulphur ns an oligodynamic substance, E. Bosetti {Italia Agr., 58 (1921), 
No. 9, pp. 2ei--264, figs. 2; al>s. i/n Chem. Ahs., 16 {1922), No. 5, p. 78B) .—Pre- 
liminary studies conducted on three types of soil with (1) acid phosphate and 
sulphur, (2) acid phosphate, (8) sulphur, and (4) tetraphosphate as fertilizers, 
to determine the nature of the action of sulphur in soils, are reported. 

Sulphur did not have a sterilizing action in soil as far as an Influence on 
the growth of legumes was concerned. It exerted a positive influence on the 
growth of legumes, attributed to the oxidation of the sulphur to sulphuric acid 
and the subsequent formation of calcium sulphate, which Is considered to in- 
crease the availability of soil potash. It Is also thought that the soil phos- 
phates are made more available by the acid and that the sulphur actod as a 
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plant nutrient The Increase in yield was constant on all plats receiving sul- 
phur. No evidence was obtained that sulphur acts as a catalytic substance. 
The beneficial Influence of tetraphosphate was found to be much inferior to 
that of acid phosphate. 


AGKICULTUEAI BOTANY. 

Development and activities of roots of crop plants, J. E. Weavkb, P. C. 
Jean, and J. W. Cmst {Carnegie Inst, Wash, Pvb, 316 {1922), pp. pis, 

16, figs. 40; rev. in Science, 56 {1922), No. 1445, pp. 283-285 ). — In continuation 
of previous investigations on root development in grassland formations (E. S. 
R., 45, p. 732), the authors give an account of studies of the growth, distribu- 
tion, and physiological activities of roots of n number of crop plants, the ex- 
i:)erlmeiits having been carried on In 1910-1921 at four places between the 
Missouri River and the Rocky Mountain region. Plants were grown under 
field crop conditions and in special cylinders, and the absorption of water and 
nutrients determined at various stages of growth. A direct correlation was 
found between the development of tops and roots of crops and thiit of the 
native vegetation gi*owing in the same general environment. The depth of root 
I>enetration was found to Increase eastward from the short-grass plains into 
region.s where the subsoil Is constantly moisr. 

The absorption of water and nitrate of soda, distributed in definite amounts 
at regular levels in the cylinders, showed that oats absorbed water to a depth 
of 2,5 ft., barley 3.5, corn 5, and potatoes 2.5 ft. All the plants absorbed 
nitrates about in proportion to the penetration ajid distribution of the roots. 
Where roots came In contact with a fertilized layer of soil they developed more 
abundantly, branched more freely, and the i)resence of such a layer seemed to 
retard normal root penetration into tlie soil below. 

The authors conclude that the dee])er mils are not only suited to plant life, 
but that they play an exceedingly important part in the life of the plant and 
deserve careful consideration in a study of crop production. 

The feeding power of plants, E. Truoo (Kctcnce, 56 {1922), No. 144^^ PP- 
294-298 ). — The author considers the information regarding the acidity of plant 
juices gained by the use of the H-ion ele<drode to be of great aid in clarifying 
tlie conception of the feeding power of plants and the relation of plant growth 
to soil acidity and alkalinity. 

On the basis of his studies, he considers that the differences in the feeding 
power of agricultural plants are not due primarily to differences in the 
amounts or kinds of acid excreted but to several factors, among them external 
equilibrium conditions around the feeding roots and the internal equilibrium 
conditions within the plant, etc. 

It is claimed that where tw’o soluble products are formed in the feeding 
region of the roots due to the action of carbonic acid on a mineral, as Is the 
case with rock phosphate, the feeding power of the plant follows the law of 
mass action and chemical equilibrium, being dependent on the removal of 
both the soluble products either by the plant or partly by the plant and 
partly in other ways. If only one soluble product is formed, as is the case 
with feldspar, the feeding power of the plant for potassium depends upon 
Its ability to utilize potassium from a dilute solution which, in turn, depends 
largely on the acidity of the plant sap. The less acid the sap the greater 
the ability of the plant to utilize potassium from this source. Tlie feeding 
power of a plant for calcium Is dependent upon the reaction of the plant sap, 
but the relation Is opposite to that 6f potassium, in that the more acid the 
plant sap the more easily can the plant compete with another acid system 
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for needed* basic material. In the case of base-forming elements, the ra- 
tion of the feeding power for these to plant sap is considered probably the 
same as for potassium. While there may be other factors which affect the 
feeding power of a plant, the author considers it probable that the ones cited 
often exercise a controlling influence. 

The effect of H-ion concentration upon the growth of seedlings, L. W. 
Tabu and S. C. Noble (Delaware Sta, Bui ISl (1922), pp. 62, figs. Jjf).— Follow- 
ing a series of experiments with 10 nutrient solutions, the authors grew seed- 
lings of wheat, soy beans, and com in a modilied McCall solution that was 
maintained at constant concentrations from pH 3 to pH 8, the cultures being 
maintained at differences of 1 pH. Potassium acid phthalate was used as a 
buffer, and ferric phosphate was added to supply iron. 

Maximum growth of wheat seedlings took place at reactions of approximately 
pH 4. A greater concentration of H-ions than this proved harmful, while a 
lesser concentration exerted no harmful effects until a value of pH 6 was 
reached. At this concentration chlorosis appeared in the seedlings. Maximum 
growth of soy beans was attained at approximately pH 5, and at a reaction of 
pH 4 harmful effects upon the seedlings were apparent. For com, maximum 
growth occurred at approximately pH 5, and a reaction of pH 4 exerted a harm- 
ful effect. Chlorosis became apparent both with soy beans and com at about 
pH 6. It is claimed that chlorosis was due to the insolubility of iron at all 
H-ion concentrations less than pH 6. 

Growth of plants in artiflcial light from sec^d to seed, R. B. HAB^’KY 
(Science, 56 (1922), No. mS, pp. 366, 367). — A preliminary account is given of 
experiments by which the author produced good seed from plants grown en- 
tirely in artificial light. Among the plants experimented upon were several 
varieties of wheat, oats, barley, rye, potatoes, buckwheat, lettuce, beans, peas, 
clovers, radishes, flax, and a number of common weeds. The light for the ex- 
periment was obtained from tungsten filament nitrogen-filled lamps which were 
operated for 24 hours each day. All the plants tested, except cabbage, bloomed 
and each variety does not seem to require any particular period of illumination 
to cause blooming. Four ranges of light intensity were used and a number of 
plants bloomed in all of them, although the illumination was continuous. 

Water culture experimentation, AV. F. Gericke (Science, 56 (1922), No. 
H60, pp. 421, 422). — In a study of methods for water cultures, the author grew 
wheat for a period of three months, which included the heading out stage of 
plants, in a combination of single salt solutions of potnssiiim nitrate, calcium 
sulphate, and dibasic magnesium phosphate, to which a trace of iron was added. 
Plants grown in these solutions were said to be equal or comparable In their 
various features of growth, including that of total dry weight, to those of plants 
grown contemporaneously in complete well-balanced nutrient solutions. The 
salts named appear to be the only three that can be used as a combination that 
permit of normal and undiminished growth of wheat. This is the conclusion 
arrived at from an investigation of culture tests using salts in combinations 
previously noted (H. S. R., 44, p. 130). 

Because the monobasic phosphates given in the plan above were found too 
acid, the diabaslc phosphates of calcium and magnesium were substituted, and 
It appears that by using the proper salts, wheat plants will grow as well with 
only two nutrient elements present In the media at one time, exclusive of a trace 
of iron, as they do in complete nutrient solutions. The sets of plants that made 
the best grovrth, in combinations of one-salt solutions named, were apportioned 
among the solutions as follows: Pour days continuously in potassium nitrate, 
one day In calcium sulphate, and one day in dibasic magnesium phosphate. On 
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the seventh day plants were transferred back to the potassium nitrate solution 
and the sequence continued. The plants were rinsed in distilled water with 
every change of culture from one solution to another. Whether this apportion- 
ment of exposure of the plants to tlie different culture solutions would prove 
the best for the growth of plants can not be stated, as the plants had not 
matured. 

PhotopeiiodJsm of wheat, a determining factor in acclimatization, H. M. 
Wanseb (Science, 56 (1922), No, 1446, pp. 31SS15). — A preliminary account is 
given of experiments with winter and spring wheats which were made to 
determine the effect of the photoperiod, as previously defined (E. S. K., 47, 
p. 225). 

From a preliminary experiment, the author claims that a proper adjust- 
ment of the daily exposure to light, independent of temperature, will control 
the type of growth in the winter wheat plant, and by regulation of this factor 
it is possible to induce the jointing and heading stages irrespective of season. 
In addition, there was found a minimum stimulating photoperiod for the 
control of each of these stages of growth in the winter wheat plant. It is 
belh'ved that the nortliern limits of distribution of winter wheat are probably 
very largely controlhMl by the relation of the date of the beginning of the 
active grow’ing season to the date at which the longest day within the limit 
of tlie critical pliotoperlod for jointing occurs in that locality. 

While the i)hotoi)eriods for jointing and heading do not overlap and are 
entirely distinct in the case of winter wheat, they were found less distinct 
for spring wheats. In the latter group the j)hotoperiod for jointing is of 
greater magnitude than in the former, imssibly without a maximum limit, 
and jointing and heading are i>ossible under more nearly an identical photo- 
periodic stimulus. It is claimed that i»hotoperiodisin is the key to the dis- 
tinction between winter and spring wheats. 

ISelections In exclusively vogetatively propagated potato crops], 0. J. J. 
VAN Hall (Teynmannia, 81 (1920), No. 11-12, pp, 519-521). — The question as 
to whether a i>otHto stock propagated vegetntively can be improved by selec- 
tion among the vegetatlvely produced descendants is answered in the negative, 
except so far as selection is made for disease resistance, as in case of mosaic 
or leaf roll. 

Symbiotic nitrogen fixation by leguminous plants, with special refer- 
ence to the bacteria concerned, li. Hansen (West. Canad. 800, Agron, Proc., 
1 (1920), No, 1, pp, 105-116, figs. 6). — Of nonlegumes bearing root nodules and 
tliought to utilize atmospheric nitrogen, none justified this expectation when 
tested. It was found that the root nodules differ morphologically from those 
on leguminous plants. They are not caused by the bacteria which cause the 
nodules on legumes, but probably by a fungus. The conclusion is that the 
symbiosis is confined, so far as we know, to the Leguniinosae. 

Notes on the cytology and genetics of the genus Fuchsia, R. Beer (Jour, 
Genetics, 11 (1921), No, 3, pp. 213-227, pis, 3),— Of earlier studies by the author 
connected witli supernumerary pollen grains of Fuchsia and their mode of 
development, and later studies of the cytologlcal features connected with the 
development of supernumerary pollen grains In certain species and hybrids of 
Fuchsia as carried on concurrently with studies on the genetics of the genus, 
the more recent investigations ore presented and discussed in some detail. 

A study of the variation in seedlings of the wild hop, E. S. Salmon and 
H. WoBMALD (Jour, Genetics, 11 (1921), No. 3, pp, 241-4^67, pi I),— The study 
here described is said to show that the wild species Eumulus lupulus is com- 
posed of a number of forms with distinctive morphological and physiological 
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characters. Forms similar morphologically (for the characters taken) possess 
distinctive physiological characters as regards differences in reaction to mildew 
attack. 

Male sterility in flax, subject to two types of segregation, W. Baticson 

and A. E. Gaiedneb {Jour, Oeneiics, 11 {1921), No. S, pp. 269-275, pi. 1 ). — In 
1912 a plant of Lmum grandiflorum was noted which appeared unique In a 
procumbent habit when young, a very pale style, and very late flowering. This 
was crossed in 1916 with a tall, white-flowered fiber flax. The purpose of this 
paper is to record the facts respecting the behavior of a male-sterile form 
which appeared in the F 2 in 1918. 

While in previous experiments on the genetics of male sterility in flax the 
male steriies were introduced as an already recognized type, in this work they 
arose in the Fj from a cross betweu two fully hermaphrodite types. Subse- 
quent experience proved that the new form was brought in by the pollen of the 
common flax, and that the procumbent is genetically hermaphrodite on both the 
male and female sides. Further data and deductions are indicated. 

Note on the detection of segregation by examination of the pollen of 
rice, F. R. Parneil {Jour. Genetics, 11 {1921), No. S, pp. 209-212, pi. 1 ). — A 
study is reported as applied to the inheritance of the so-called glutinous char 
acter typical of a small group of cultivated varieties of rice, the grains of 
which become gelatinous when cooked in water. The action of dilute lodin 
shows in these grains a reddish color, passing through wine color to dark 
brown as the strength Is increased. This change is presumably due to the 
presence of amylodextrin, which is supposed to confer the glutinous quality. 
Inheritance studies led to the conclusion that the single factor explanation of 
the difference between starchy and glutinous is correct, but that some disturb- 
ing influence affects the ratios in F 2 . Certain preliminary results suggest that 
differential geriniiiati(»n and dying off may be responsible. 

Two types of pollen appear on treatment with iodln, apparently mixed 
throughout all parts of each pollen sac. 

An unsuccessful attempt was made to determine at what stage in spermato- 
genesis segregation occurred. It is thought probable that a systematic search 
in otlier plants would reveal many cases of similar dimorphism in jwllen, for 
example, in the form of starch, its presence and absence^ or the presence and 
absence of other substances recognizable by microchemical tests. 'This line of 
work is thought to offer possibilities as regards determining the stage at which 
segregation takes place. 

Inheritance of glandular pubescence in Crepis capillaris, E. B. Babcock 
and J. L. Coixins {Science, 56 {1922), No. 1^9, p. 392).— It is stateii that the 
usual wild type of this si>ecies has glandular pubescence on the involucral 
bracts, extending downward on the pedicel for some distance. In 1918 a single 
plant appeared which did not have these glandular hairs, and such plants have 
been designated as bald. Subsequent studies have shown the appearance of 
bald plants in a number of cultures derived from different localities, and the 
identity of the gene has been established by crossing, which In all cases pro- 
duced only bald plants. The bald character is said to be produced by single 
recessive genes. Fi plants obtained from crossing bald with glandular were 
completely glandular, F* bald plants which were tested bred true In subse- 
quent generations. 

A case of dnplicate genes in Crepis capillaris, E. B. Babcock and J. L. 
Collins {Science, 56 (1922), No. 1449, p. 592).— The rosette leaves of 0. eapU- 
laris are said to have a more or less pronounced pubescence on the lower sur- 
face of the midrib. In 1918, from a culture which had its origin in wild plants 
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growing at Berkeley, Calif., there was found a plant which did not show this 
pubescence. When selfed this plant reproduced the type, and a strain of 
smooth leaved plants was established. More recent study is said to show that 
hairiness of the midribs is due to duplicate dominant genes which are not in the 
same chromosome group. 

An albino mutation of the dematiaceous fungus Brachysporium trifolii, 

L. Bonab (Scie7we, 56 {1922), No. 1443, pp. 226, 227).*— In a previous publica- 
tion (E. S. R., 40, ]). 743) the author described a wilt of white clover due to 
li. trifolii. Since that time cultures have been maintained from a single spore. 
In November, 1921, an albino form apiK?are(l in one sec*tor of culture, and this 
remained constant through 10 subcultures. There is a complete loss of the dark 
color which is characteristic of the normal strain. 

A damp chamber for microscopes, C. II. Farr {Seiancc, 56 (1922), No. 144^y 
pp. 221, 228). — A description is given of a type of a damp chamber that has 
been found especially adaptable to tiie study of liyphae under the microscoi)e. 

FIELD CEOPS. 

[lleport of held crops work in North Dakota, 1920~21J (North Dakota 
,Sta. liul. 159 (1922), pp. 5-1, 1-tI, 20, 22, 23, 29, 30. 32, 33, 35, 36, fipa. 2).— 
The eontinuation of earlier work (E. S. K., 45, p. 225) is reported. 

In a 4-yeur (*oniparison, wheat after clover averaged 22.2 bu., after ix>tatoes 
20.5 bu., and after corn 2U.4 bu. However, in the ptudod 1918 to 1921, w^heat 
after corn outyielded wheat after potatoes by 1.4 bu. The apidlcation of farm 
manure caused average increases over unmanured plats of 32.5 per cent with 
wheat after corn, 8.5 per c‘ent with corn for fodder, 22.0 per cent with fodder 
corn after N\lu*at, and 18.9 i)er cent with barley after wheat. In 4 rust years 
iiiaiiure returned an average annual increase of only 0.75 bu. of wheal, and in 
5 rust-free years 4.1 bu. Manure tailed to return any appreciable benelit when 
used in continuous wheat growing. In tests of the ett’ect of phosphate fertilizers 
with wdieat on Fargo clay, untreated plats aseniged 19.4 bu., crop residue plats 
20.4 bu., and plats receiving both crop residues and phosphate 21.8 bu. In the 5 
years when black sUmi rust was not a serious factor, pht)sphate fertilizers in- 
creased tlie wheat yield 9 per cent. 

Plantings of winter rye made weekly, beginning September 11, gave indications 
that winter rye wdll head out the following season if the seed sjjrouts before 
freezing and thawing ceases in the spring. The dying of sei'dling plants from 
the drying out of the top soil, associated with root blighting, w^as observed 

to occur after growth was over in the fall and before growdh started in tlie 

spring. Tests show that running a packer over winter wheat and rye Just 
l)efore the fall freeze-up and again as early as possible in the spring is a very 
profltable practice. 

Milling and baking tests demonstrated that the quality of the 1919 hard 
red spring and durum wheat was better than that of the 1920 croj). The lower 
grades In the aml>er duruni and red durum subclasses tended to pioduce the 
larger loaf volume. Data from a study of the flours from strong and weak 
wheats indicate that the calcium and magnesium content of the ash varies 
directly with the loaf volume, high loaf volume is associated with high nitrogen 
content, and the nitrogen-ash ratio appears to increase with the loaf volume. 

Spring w^heat and Sixty-Day oats made nurse crops particularly favorable for 
seed production in sweet clover, whereas seed yields were very low where 

barley was used. Seeding trials Indicate that sweet clover may be safely 

sown In the Ked River Valley from early April to the middle of June, but that 
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there is some advantage in early seeding. The use of a nurse crop seems to 
favor seed production the following year. 

The number of days required to bring 16 corn varieties to different stages 
of development are tabulated for the season of 1920. Comparisons of tlie 
growth of Northwestern Dent corn and Maminotli Russian sunflowers show 
that sunflowers are able to make much more growth in the same length of 
time than corn and withstand prolonged coolness better. 

Plant breeding work with wheat, corn, alfalfa, and brome grass is noted. 
A strain of Grimm alfalfa secured through self-fertilization for two genera- 
tions sustained only 4 per cent of killing during 3 winters as compared with 
an average killing of 40 per cent with all strains. 

Flax planted early in May gave best results, while late flax rusted badly and 
suffered from canker. Flax plantings from April 21 to May 7 showed frost 
damage from 0 to 10 per cent. Repeated trials demonstrated that flax thrives 
after falhplowed sod crops and yields satisfactory when seeded early on 
corn stubble land. N. D. R. No. 114, a small-seeded, wilt-resistant variety, 
is considered the only safe flax to grow when wilt disease is present in the 
soil. Flax cultivated in rows 28 to 36 in. apart averaged for 6 years 9.06 
bu. per acre as compared with 8.46 bu. from solid flax areas. Although pigeon 
grass in the rows could not be kept dowm except by hand weeding, it did not 
seem to reduce yields appreciably. 

Treating potatoes with corrosive sublimate after cutting resulted in a yield 
28 per cent lower than with treatment before cutting. Seed potatoes dried for 
3 days after cutting yielded 11 per cent less than undried seed. Differences 
in the yields from stem ends and seed ends were not apparent. Little direct 
injury to the potato eyes was found, sprouted seed being less injured than 
dormant seed. However, the cut surfaces were greatly injured. Seed pieces 
dug up after sprouts had emerged appeared to be eaten by the chemical, and 
some, which had little left but shell on which the eyes were located, develoi>ed 
a very weak sprout or none at all. The longer the pieces remained in the 
ground the deeper the tuber was corroded. Potatoes watersoaked at 86® 
F. for 2 weeks gave a perfect germination, while longer than 2 weeks caused 
increasing amounts of damage as shown by poor germination, but the extent 
of damage was not observable. Potatoes withstood but 3 days’ soaking in 
water at 60®, and the very apparent injury to the tubers consisted of soft 
rotten spots. 

Continued experiments at the Dickinson Substation (K. S. R., 44, p. 30) are 
summarized. The respective acre yields of wheat and oats following disked 
corn were 21.3 and 43.1 bu., spring plowing 17.6 and 36.3 bu., fall plowing 17.8 
and 85.2 bu., fallow 23.9 and 47.8 bu., and gieen manure 19.2 and 48 bu. The 
leading varieties of cereals to date include Monad and Kubanka durum wheat ; 
Marquis common w^heat; Victory, Silvermine, Big Four, and Early Mountain 
oats; Hannchen and Swan Neck barley; N. Dak. No. 969 winter rye; Damont, 
N. Dak. R. No. 52, and Russian flax; and Northwestern Dent and Gehu Flint 
com. Burbank averaged highest of 6 standard potato varieties, with Irish 
Cobbler and Early Ohio yielding slightly less. 

[Report of field crops work at the Edgeley Substation in 1921], O. A. 
THOiiPSON {North Dakota 8ta. BuL 161 {1922), pp. -Agreeing with the 

14-year averages noted (E. S. R., 45, p. 225), wheat, oats, and barley, contin- 
uously, showed Increased yields as compared with alternate cropping with 
summer tillage, while corn exhibited a slight decrease. Wheat and oats after 
faUow in rotation outylelded the same crops after small grain In rotation. 
Wheat yields after green manure of peas exceeded yields after summer fallow, 
while wheat after rye and after sweet clover made about the same as after 
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fallow. Oat yields were in favor of the fallow. Wheat and oats on 
manured fallows showed decreased yields, probably due in large meas- 
ure to lodging. Wheat and barley grown on corn land produced a slight 
increase as compared to fallow, while fallow favored oats. Oats grown 
after clover produced more tlian after alfalfa, brome grass, and small 
grains. Wheat, oats, and barley have usually given better yields when grown 
after corn than when grown continuously or following small grain in rotation, 
Indicating that crop yields are probably inHuenced more by the amount of 
moisture left in the soil by the preceding crop than by the effect of the crop 
itself. Fall plowing slightly favored wheat and oats in 1921, while barley and 
corn made better yields with spring plowing. Wheat and oats yields on disked 
corn land were slightly in excess of those on plowed land. 

In the variety trials durum wheats averaged 11.4 bu., life wheats 5.2 bu., 
Preston 0.8 bu., and bluestem 4.3 bushels per acre; Big Four oats led with 
32 bu., and Manchuria barley with 12.7 bu. Early potatoes averaged 44.2 bu. 
and late varieties 32 bu. 

Yields from fertilizer trials on the live stock rotation system and the cash 
crop rotation system in 1921 are tabulated without comment. 

Interim report of the Dominion agrostologist, M. O. Malte (Canada 
Expt. Fanus, Div. Forage Plants Interim RpL, 1921, pp. 38, figs. 2i).— Experi- 
ments reported for the year ended March 31, 1921, supplementing earlier work 
(E. S. R., 45, p. 822), included variety trials with silage corn, mangels, swedes, 
held carrots, sugar beets, and red clover ; breeiling work w^ith mangels, carrots, 
rtHl clover, alsike clover, alfalfa, timothy, western rye grass, orchard grass, 
meadow fescme, and blue grass; spacing tests with sunflowers; held trials with 
miscellaneous grasses; and seed production studies. 

Although no material difference in vitality exists between hulled and un- 
hulled timothy seed sown a year after harvest, comparative trials indicated 
that hulled seed loses its vitality with age more quickly than unhuUed seed. 
In 1919, unhulled seed, 3 years old, yielded 2.42 tons per acre, whereas hulled 
seed of the same age made but 1.09 tons. The various forms of western rye 
grass were observed to he normally self-fertilized, permitting development of 
distinct varieties by propagation of wdld forms. Varieties so Isolated varied 
widely in both seed and forage production. Self-fertilized mangels did not 
exhibit decreased setnl production. 

[Boot crops experiments in Canada], F. T. Shittt (Canada Expt. Farms, 
Div. Chem, Interim. Rpt., 1921, pp. 18-29 ). — Analyses and yields are given of 
sugar beets produced from Canadian-grown seetl at experimental farms across 
the Dominion, with brief statements of the soil and season and the quality of 
beets in each locality. Averages of all stations showed from 16.31 to 16.48 per 
cent of sugar in the Juice and coefficients of purity of from 83.64 to 84.11. 

The respective average percentages of dry matter in 42 varieties of mangels 
tested for 16 years, 21 varieties of turnips for 15 years, and 16 of carrots for 
15 years amounted to 11.01, 10.68, and 10.76, and the sugar in the Juice averaged 
6.66, 1.27, and 2.86 per cent, respectively. 

[Field crops work in IcelandJ, E. Helgabok and S. Siqxjbdsson (BfUnadarrit 
[Reykjavik], 34 (1920); ahs. in Nord Jordbrugsforsk., 1921, No. 4, pp. 146, 
i<7).— The work at the experiment stations at Reykjavik and Akureyri com- 
prised varietal trials of root crops, potatoes, oats, barley, forage grasses, and 
vegetables, tests of ornamentals; and fertilizer experiments. The Icelandic 
soils are gaierally poor in nitrogen and pho^horic acid, but possess an 
abundance of potash. However, potash fertilizers are considered desirable 
with potatoes or when basin irrigation Is employed. 
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Results with forage crops recommend the culture of Poa trivialiSt P, pro- 
tensis, Festuca rubra, Phleum pf aten^e, Alopecurus pratemis, Bromm inermis, 
B. arvensis, Agrostis alba, Aira caespitosa, Vicia oracca, and TrifoUum repens. 
T. pratense and T, hyhridum gave practically negative results. Phleum pratmse 
made an 18-year average of 4,800 kg. per hectare (4,272 lbs. per acre), while 
the Poas averaged slightly more than 4,000 kg. Alopecurus is indicated as the 
leading forage grass on moraine soils sufficiently warm and moist. The lead- 
ing root crops averaged 30,000 kg. per hectare, with White Globe, Fynsk Bortf, 
Gray Stone, and Red American turnip in the first rank. Bangholm, Trondhjein, 
and Icelandic were outstanding among the kohl-rabi varieties. Harbinger, Re* 
markable, Beauty of Hebron, Agnelli, Early Goldstroara, Eckenbrecker, Orth, 
Bodopotet, Aeggeblonime, and Wonder of the World were the leaders of 100 
varieties of potatoes tested at Reykjavik, while Mossrose, Helguhamms, 
Akureyrar, Maercker, and Bodopotet were first at Akureyri. Among the cereal 
varieties giving the best results were Grenaa and Mesdag oats, and Early 
Svalof an<l Bjorneby barley. 

The structure of the cotton hair and its botanical aspects, H. J. Denham 
{BHt. Cotton Indus. Research Assoc., t^hirley Inst. Mem., 1 {1922), bJo. pp. 
87-100, figs. 11). — A r6sum6 of existing information on the structure of the* 
cotton fiber, with parallel instances in the general botanical literature. With 
the possible exception of the pits in the fiber wall and the unusual length- 
diameter ratio of the fiber, no botanical abnorinalities about cotton are ap- 
parent. 

Handbook of spinning tests for cotton growers, W. L. Balls {London: 
Macmillan d Co., 1920, pp. 5.9).- -Designed for wtton growths desiring to 
obtain numerical statements of the intrinsic value of their product, this 
handbook points out the overlap of growing with spinning, analyzes the op- 
eration of cotton spinning, portrays the techniQue and defects (»f spinning 
tests, and treats of the intej-pretation of results. 

[Experiments with flax in Canada], R. J. Hutchinson (Canada Expt. 
Farms, IHv. Fcon. Fibre Pwd. Interim Hpt., 1921, pp. 8, fig. f). — Observations 
on flax pulling and deseeding machinery, variety and scutching tests with fiber 
flax, raanurial trials, and grading work are reported for the year ended March 
31, 1921. 

Fiber from flax grown on experimental farms in western British Oolniubia, 
Ontario, the St. Lawrence Valley, and the Maritime Provinces proved of first- 
class quality, comparing favorably with the best grades of Irish or Belgian 
fiber. Spinning tests showed (Canadian fiber to be suitable for manufacturing 
the finest linen damasks. Binder twine made from seed-flax straw lacked uni- 
formity, was too soft, and Its average breaking point was not high. When flax 
was retted in concrete tanks, a temperature range of from 72 to 82® F. gave 
the quickest and best results. Tank-retted flax produced 7,5 per cent more 
of No. 1 grade fiber than dew-retted flax. 

Pedigreed fiber flax, R. L. Davis {U, Dept. Agr. Bui. 1092 (1922), pp. 2S, 
figs. 9). — Selection work to develop improved strains of fiber flax and to im- 
prove fiber-flax seed is reviewed; the technique of breeding flax by selection 
and hybridization, and the use of the score card to eliminate the poorer selec- 
tions are explained; and devices for cross-pollinating and measuring flax are 
described. 

Pedigreed strains, derived by eliminating all but the best types through 
several generations from the progeny of plants first selected In commercial 
flax fields in eastern Michigan in 1909, have showed themselves superior to 
commercial fiber flax. The supply of seed of the best iiedlgreed strains has 
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been Increased by growing two crops in one year, the produce of fall plant- 
ings in Porto liico and Alabama being resown in Michigan as a spring crop. 

Grasses of British Guiana, A. 8. Hitchcock (17. S, 'Nath Mua., Contrib. 
U, S. Nath Herbarium, n (1922), pt. 6, pp. ph 1, figs, id).— This 

account of the grasses of British Guiana contains a descriptive list of the 
species, keys to the tribes and genera, a discussion of the distribution of the 
species according to habitat, and notes on their economic uses. Ten new 
species are described. 

The flora is related to that of Brazil and to that of the West Indies. A few 
montane species are found in the region of Mount Horaima, but most of the 
si>ecies are those of the tropical lowlands. The savanna grasses of the south- 
ern part of the colony furnish the basis of an iiiii)ortant stock industry. 

Labor requirements for harvesting hay in New Hampshire, H. C. Wooi>- 
WOBTH (N. H. Coh Apr,, Ext. Eerv., 1922, pp. IS ). — On 80 farms, 3,521 acres of 
hay yielding 4,119 tons were harvested with an average labor retpiiremeut of 
10.4 hours i)er acre and 8.9 hours per ton. 

Origin of false wdld oats, K. J. Garbeb (Jour. Heredity, IS (1922), No. 1, 
pp. figs. 4). — occurrence of false wild oats in the cultivated varieties 

Victory, Carton 784, and Aurom is described in this contribution from the 
West Virginia Kxperiment Station, in a consideration of the origin of false 
wild oats, certain Fa generations of Arena fatuaXA. sattra and A. fatuaXA. 
oHentalis are discusstid. From the evidence presented, it is thought that the 
origin of the aberrant forms may be attributed more logically to UjUtations 
than to natural crossing. 

A study, by the crop survey method, of factors influencing the yield of 
potatoes, E. V. IIaodenbueg (New York Cornell ISta. Mem., 57 (1922), pp. 
IHS-J279-(-[4\, figs. 11). — Application of the survey method to a study of 
factors influencing potato yields was made in tlie potato growing areas of 
Suffolk, Nassau, Steuben, Monroe, Franklin, and (Minton Counties, New York, 
and tlie results were compared with experimental findings. The factors ap- 
pearing to atfect yield tlie most were also studied biomet rically. 

Climate, elevation, and soil as factors Influencing yield were found to be 
so closely and inseparably related as to make diflicult tlie determination of 
tlie Influence of each. Available data showed that, although the climate for 
potatoes is generally best at tlie liighest elevations, soil fertility is usually 
greatest at lower levels. In a blight year, farms at high elevations are likely 
to show the best yields, while in normal years the more fertile soils at the 
lower elevations may excel. The value of initalo land as appraised by the 
growers was correlated with yield until the land was affected by real estate 
valuation. 

Both biometrical and tabulation studies showed that of all the factors 
studied, amount of seed and value of manure and fertilizer per acre influenced 
yield the most. Next to these are depth of plowing, freciuency of cultiva- 
tion, and frequency of spraying. Factors of lesser influence on yield, as 
developed by the survey studies, include method of applying fertilizer, varietal 
tyi)e of iKitatoes, sun sprouting of seed, interval between cutting seed and 
planting, dusting cut seed, type of seed, system of planting, deptli of planting, 
and system of cultivation. Other factors considered, not studied as to their 
influence on yield but which have a vital relation to production, comprise time 
of plowing, home mixing of fertilizer, analysis of fertilizer, use of lime, source 
of seed, chemical treatment of seed, dates and methods of planting and of 
harvesting, type of storage, and length of storage period. 

While the study of crop production by the survey method showed the possi- 
bilities of this method, It can not apparently be substituted for either the 
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present carefully executed research of the State and Federal governments or 
more generally localized controlled experiments. The author brieves, hov7- 
ever, that the survey method can and should play a more prominent part in 
supplementing the present scope of research. A large number of records, pref- 
erably 400, for each region, with replication of the survey is suggested as the 
best and possibly only means of obviating seasonal conditions. 

Report of the Potato Association of America (Potato Assoc, Amer, Proc,^ 
8 (1921), pp. 98, fiffs. 5).— A report of the eighth annual meeting of the asso- 
ciation, held at Toronto in December, 1921, and outlining the activities of the 
organization during 1921. In addition to reports of committees on market 
standards and marketing, transportation, research, potato seed improvement and 
certification, varietal nomejiclature and testing, judging standards, contests 
and exhibitions, and the relation of varietal type to yield, papers are Included 
on The Trend of Potato Kesearch, by E. V. Hardenburg; Potato Breeding In 
Great Britain, by J. W. Lesley; and Seed Potato Improvement Work in the 
United States and Elsewhere, by W. Stuart. 

United States grades for potatoes, H. W. Samson (U. S. Dept. Agr., Dept. 
Circ, 238 (1922), pp. 4). — Further slight revisions, effective July 1, 1922, are 
made in the grades suggested previously (E. S. R., 38, p. 34; 43, p. 335), and 
the grade U. S. No. 1 Small is added. 

A study of the Inheritance of beardedness of rice in natural hybrids, 
N. B. Mendiola (Philippine Agr. Rev., 15 (1922), No. 1, pp. 28-43, pi. 1). — A 
study of natural rice hybrids appearing in Nagdami, an awnless variety, 
and Putyconan, an awned sort, is reported. Observations of several genera- 
tions of the hybrids show that awning in these varieties is partially dominant 
over lack of awns. If more than one factor is I’esponsible, probably not over 
two factors are involved in the production of awns. Line selection is Indicated 
as the most efficient method for purifying a genetic mixture of bearded and 
beardless indlividuals. 

Correlation of color characters in rice, G. P. Hector (India Dept, Agr. 
Mem., Hot. Ser., 11 (1922), No. 7, pp. 153-183, pis. 2).— The inheritance of color 
cliaracters due to soluble pigment in various parts of the growing rice plant, 
and of the color of the mature kernel and of the Tiiature inner glumes, is dis- 
cussed. See also an earlier note (E. S. U., 38, p. 29). 

The color in the leaf sheath, outer and inner glumes, aplculus, Internodes, 
and stigma was found due to a single factor or to two, three, or four inter- 
acting factors. The genetic constitution of a color character in any one type 
is not held to be an index of its constitution in another type. “These color 
characters are frequently inheilted in patterns of groups, due either to one 
and the same simple factor or to the same interacting factors ; or due to several 
factors linked together. Considered in relation to other systems or patterns. 
Independent segregation may take place, but frequently the groups are so 
Interrelated that certain combinations, expected if independent segregation 
were taking place, are never found, and these combinations are those which 
are absent in pure-line cultures.” While red color in the grain ordinarily segre- 
gates 8 : 1 in F*, and segregates independently of color in the vegetative parts, 
two cases are noted where the Fa segregation was 1 red : 2 pale red : 1 white. 
In one of these, the color in the grain proved due to either the same factor 
responsible for color in the ligule, or to a factor completely linked therewith. 
Yellow-brown glumes were recessive to glumes ripening black, but dominant to 
those ripening red. Yellow glumes were also dominant over red. No connec- 
tion was proved between the ripe glume colors and the colors in the vegetative 
parts. 
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United States grades for grain sorghums, H. J. Besley, E G. Boibbneb, 
and B. E. Rothgeb (U. 8. Dept. Agr, Dept. Circ. 2^5 {1922), pp. 8).— The grades 
and classes recommended by the U. S. Department of Agriculture for the grad- 
ing and marketing of grain sorghums are outlined. 

Studies of imported varieties of sugar cane, W. R. Cboss {Rev. Indus, y 
Agr. Tucumdn, 12 {1921), No. 5-6, pp. 72-92, figs. 8). — Agronomic data, analyses, 
and the susceptibility to mosaic are given concerning varieties of sugar cane 
obtained from different world regions and tested at Tucumdn. 

Culture of sugar cane without burning the leaves and tops, W. E. Cboss 
{Rev. Indus, y Agr. Tucumdn, 12 (1921-22), No. 7-8, pp. 103-110 ). — Practically 
equal yields of cane and sugar were obtained from plats of POJ 213 and POJ 
228, whether the leaves and tops were left In the middles and workeil into the 
soil or burned. Considerable benefits were exhibited by the soil receiving 
the unbumed trash. 

The culture of sugar cane with cowpeas between the rows, W. E. Cboss 
(Rev. Indus, y Agr. Tncumdn, 12 (1921-22), No. 7-8, pp. 99-102, fig. 1). — Sugar 
cane at TucumHn without cowpeas gave average yields of cane and sugar 
slightly In excess of those produced by cane with cowpeas between the rows. 

A study of cane left standing during two years, W. E. Cross and S. De- 
T.ASOIO (Rev. Indus, u Agr. Tueumdn, 11 {1921). No. 7-8, pp. 85-98, figs. 5; 
trans. in La. Planter, 69 {1922), No. 5, pp. H-76. figs. 2). — To solve the problem 
of excess production of sugar caue, PO.T 3C», 213, 234, and 228, all of which were 
eighth ratoons, and Kavanglre, second ratoons, undamaged by frost and not 
flowering, were allowed to stand until the second year at Tucumfin. 

In general the purity of the cane kept practically constant during the whole 
second year. However, the concentration of tlie juice, in respect to both total 
solids and sucrose, decreased seriously during the summer months, being 
partially reestablished during autumn. Since the purity was constant, the 
cane evidently absorbed more water during the rainy season when vegetative 
development was resumed. Tlie glucose also increased slightly because of 
the newly aroused vegetative activity, and the fiber content rose considerably, 
but not to such extent as to make impossible the economic milling of the cane. 
Analyses of POJ 36 with side shoots showed that although the juice of the 
side shoots was of lower purity than that of the cane Itself, its purity and 
sugar content were not negligible, being much richer than those of the young 
stalks which grew from stubbles. The young canes which grew In the shade 
of the old canes did not generally have the rapid developn^ent of stubble cane 
and were slow to accumulate sugar, but by the middle of May they had ob- 
tained a fairly satisfactory sugar content. 

Two-year cane was of greater purity than one-year cane up to about the 
beginning of April, when the new cane obtained an advantage which Increased 
with the succeeding months. Samples of two-year-old cane from different parts 
of the Province confirmed the station results, Indicating that up to the begin- 
ning of winter old cane was richer, but thereafter the new cane ripened rapidly, 
becoming increasingly richer than the two-year cane. The old cane, being 
of thick growth, twisted and fallen, and with side shoots, was somewhat diffi- 
cult to harvest and cost more per ton for this operation than one-year cane. 
Laborers were Induced with difficulty to cut the cane even at higher prices. 

Tobacco In Ecuador, I. Paviolo {Ecuador Dir. Oen. Agr. Bol. 4 (1921), 
pp, dJ).*— A brief account of the tobacco indnstry in Ecuador, with cultural and 
curing methods. 

Hairy vetch, C. R. Meoee {Michigan 8ta. Circ. 50 (1922), pp. 8, figs. 4)* 
Onltnral practices suitable for hairy vetch production are outlined, with notes 
on the soil requirements of the crop. 
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Methods of winter wheat production at the Fort Hays Branch Station 
J. S. Cole and A. L. Hallsted {V. Dept, Agr, Bui. 1094 (1922), pp. SI, 
fig, 1), — Statistics show that while nearly three-foiirths of the cultivated acre- 
age in Ellis County, Kans., has been devoted to winter wheat, the average 
acre yield for the period 1891 to 1920, inclusive, was only 9.6 hu. The high 
proportion of wheat to other crops causes the preparation of wheat stubble 
for wheat to l)e the principal cultural problem in terms of acres involved. 

During the 14-year period from 1907 to 1920, inclusive, wheat has been 
grown in cooperation with the Kansas Experiment Station at the Fort Hays 
Substation continuously after wheat by several methods of cultivation. Late 
plowing, 73 days after harvest and 17 days before .see<ilng, averaged 10.5 hu. 
per acre, and early plowing, 32 days after harvest, 14.6 bu. Early plowing 
subsoiled averaged 17 bu., land listed instead of early plowed 17.3 bu., and land 
alternately fallowed and cropped to wheat 20.3 bu. From 1914 to 1920, in- 
clusive, wheat sown in wheat stubble either disked or uncultivated averaged 
higher than late plowing and nearly as much as early plowing. Studies of the 
method of fallow and the length of the fallow season showed that cultivation 
did not increase the efFectivene.s8 of fallow for a longer period than the grow- 
ing season of the fallow year. 

Sod crops in rotations were found to be rcluiively unsm^vssful Alfalfa was 
better than bronie grass, but had a very depressing effect upon following crops. 
Wheat after corn averaged about the san^e as the better methods of wheat 
after wheat. The depressing effect on wheat yields of kafir, which produced 
heavier yields of both grain and forage than com, can be eliminated by a single 
year of fallow or cropping. Barley is indicated as a suitable crop between kafir 
and winter wheat in the rotation. Green manures, although more expensive, 
did not increase yields over bare fallow, or over ehrly plowing of land from 
which a crop was harvested. Barnyard manure at different rates and in dif- 
ferent positions in 3-year rotations of kafir, fallow, and winter wheat in the 
period from 1913 to 1920, inclusive, did not have a measurable effect upon the 
yields of either wheat or kafir. 

The possibility of increasing the county average is shown. Land that can be 
early plowed or listefl can not be fall(>wed profitably, although the acre yield 
might be increased somewhat; whereas land that can not be ]>repared early 
could be fallowed more profitably than plowed late and seeded. liSnd free from 
perennial weeds or grasses could be seeded in the stubble with greater profits, 
with no preparation unless perhaps a double-disking. The experiments suggest 
that the present average acre yield is not high enough. It Is felt that the more 
completely the 90-dny period between harvest and seeding is made a cultivation 
period the higher will yields rise above the present minimum. 

Seed-testing notes: Perennial rye grass, N. R. Foy (New Zeal. Jour, Agr., 
24 (1922), No. 5, pp. 299-301, fijg, 1), — Seed of perennial rye grass, tested for 
germination at the Biological Laboratory at Wellington, averaged 79 per cent 
for the 1921 crop and 75 per cent for the 1922 crop. In general, the North 
Island seed had a higher bushel weight than the South Island seed. The 
principal extraneous seeds were hair grass, goose grass, cat's-ear, sorrel, 
crested dogstail, rib grass, suckling clover, cocksfoot, white clover, and ergot 
sclerotla. “ The presence of suckling clover and cat’s-ear may he taken as l>elng 
more or less indicative of New Zealand seed.” 

Fight the sow thistle, S. W. Hoopeb (N, Dak, Agr. Col, Exi. Circ, 42 (1922), 
pp. S2, figs, 13).— Attention is called to the rapid spread of the perennial sow 
thistle in northeastern North Dakota, and a report of progress In controlling 
the weed and experiences of farmers are given. 
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Sow thistle seems to thrive best in the heavy soil of the Red River Valley, 
and has Rained the strongest foothold in the valley sections of North Dakota, 
Minnesota, and Manitoba, The experience of farmers shows that grain farm- 
ing encourages the spread of sow thistle, making summer tillage necessary for 
the raising of crops maturing before the thistle pnxluces seed. A system of 
live-stock farming or diversification which involves the raising of cultivated, 
feed, and pasture crops tends to control and check the spread of the weed. 
Long-time contracts or payment of the tenant for killing sow thistle are reme- 
dies suggested for rented land. 

HOETICULTTIEE. 

[Horticultural iuvestigation.s at the North Dakota Station] (North Dor 
kota Sta. BvL 159 (1922), pp. 28, 29, 30, 31, fiffs. 2). — Variety testing, as in 
earlier years (E. S. R., 45, p. 235), comprised the greater part of the activities 
of the horticultural division during the year. 

Of the 19 varieties of onions teste<i, Early Flat Red and Yellow Dutch were 
the earliest to mature, followed by Yellow Danvers and White Portugal, with 
Southport Red and Yellow and White Globes In close succession. Although 
transplanted greatly oiitylelded field-sown onions, the increase was not profit- 
able except in the case of large sized varieties such as Prizetaker and Giant 
Gibraltar. Copenhagen Market, Henderson Succ(‘ssion, Enkhuizen Glory, Fot- 
tler Brunswick, Danisli Ballliead, and Danish Roundhead cabbage varieties 
were found of superior value A strain of Earliana tomato developed at the 
station gave, on account of its early maturity and symmetrical shape, general 
satisfaction throughout the State, 

In teats with various small fruits, the Latham raspberry proved very satisfac- 
tory on account of productivity and hardiness. Because of adverse climatic con- 
ditions in the spring, only two strawberries, Dr. Burrill and Premier, produced 
satisfactory crops. The Euresco strawberry, despite protective mulching, was 
entirely killed out during the winter of 1920-21. 

Because of high alkali content, the use of lignite ashes in greenhouse sK^lls 
has proved deleterious to plant growth. 

Report of the horticulture division, W. T. Macoun (Canada Expi, FarmSt 
I fort. f)iv. Interim Rpt,, 1921, pp. )2, 7). —A general progress report for the 

yeaf ended March 31, 1921. 

Various apples and crab apples originated at the Central Experimental Farm 
and which have been found worthy of naming are technically described. 

Studies of different materials for and methods of repairing wounds in fruit 
trees indicated that a mixture consisting of three parts of fine gravel and one 
part of cement was most satisfactory. It is advised that long vertical cavities 
nre most effectively filled by placing the concrete in layers, between which are 
placed sheets of roofing paper. This separation allows for a certain freedom of 
movement in compliance with that of the tree, and prevents cracking of the 
(‘oncrete. Small cavities were satisfactorily filled with a single solid mass of 
concrete. 

Satisfactory returns obtained from a Wealthy orchard planted in 1896 with 
trees spaced 10 by 10 ft. and managed under the sod mulch system lead the 
Huthor to recommend this type of culture as satisfactory for certain northern 
sections where trees never attain large size. Studies, previously reported by 
Eavls (B, S. K„ 46, p. 234), upon the heredity of yield in the apple are again 
reviewed* 

Three recently named plums, Ottawa and Rldeau of the Prunm nigra and 
Ekaro of the P. amerioarM. species are described. Several of the Hansen 
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hybrid plums are described in connection with notes on their behavior at 
Ottawa. 

Four grapes, Craig, Mary, Wilkins, and Lincoln, are described with notes on 
their origin. Notes on the performance of several vinifera grapes indicate that 
with laying down and covering in winter a few varieties are able to produce 
satisfactory crops of ripe fruit. The Pearl of Caaba, a Hungarian variety, has 
proved the most satisfactory. 

In addition to tabulated data on yield, several black currants and goose- 
berries originated by the late W. Saunders are described. A three years’ 
study of the effect of overhead irrigation on the yield of strawberries grow- 
ing In a light sandy soil indicated tl\at under tlie conditions obtaining irri- 
gation is unprofitable. The value of winter mulching for strawberries was 
shown In the spring of 1920, when mulched plants outyielded the unmulched 
by approximately 244 per cent. Varietal data are presented for several straw- 
berries with reference to yield, season of maturity, etc. A list Is presented of 
various fruits recommended for eastern and central Ontario south of lati- 
tude 46®. 

Sweet corn breeding, continued with a view to developing higher quality 
varieties suitable for the cooler sections of Canada, has produced three 
varieties, Pickaninny (a very early black sort), Early Malcolm, and Sweet 
Squaw. The Alacrity tomato, a variety original ed at the Central Experi- 
mental Farm, is recommended on account of its early maturity. In studies 
in the production of celery seed, difficulty was met In wintering parent plants, 
outdoor storage falling In three years out of four. Better success was at- 
tained in a root cellar, where in 1920-21 895 out of a total of 1,500 plants 
lived through the winter. 

Greenhouse studies comparing head lettuces with Grand Rapids loose leaf 
lettuce indicated that the Early Paris heading variety could be gro^m satis- 
factorily under the same environmental conditions as Grand Rapids. Davis 
Perfect and Rennies XXX cucumbers gave practically equal yields of market- 
able fruits. 

Data are presented on the value of many different plants for hedge pur- 
poses and on desirable varieties of iris, peony, and phlox as determined in 
tests in the gardens at Ottawa. 

Celery culture for Utah, T. H. Abell {Utah Sta. Oirc. (1922), pp. j5-25, 
flffs. 4). — ^A presentation of general Information relative to celery production in 
Utah, in which are considered soils, fertilizers, preparation of the soli, plant 
production, methods of planting, irrigation, cultivation, blanching methods, 
harvesting, storage, diseases, and the Importance of good seed. The existence 
of a distinct strain, Utah, thought to be a sport from the Giant Pascal 
variety, Is noted. 

Tomato breeding, J. Beckeb (Gartemoeltf 26 (1922), No. SO, pp. S12-S15 ). — 
A technical discussion of the principles of plant breeding as applied to the 
tomato, in which It is pointed out that, with proper understanding of the 
segregation of characters according to Mendel’s law, any desired type of 
tomato may be evolved without resorting to chance. 

The present status of orchard fertilization, F. C. Beadfobi) (Ktms. State 
Hort. 8oc, Bien, Rpt., 88 (1920-21), pp. 126-129).— K critical survey of the ex- 
perimental evidence obtained in orchard fertilizer studies in various States. 
It is pointed out that of the three major plant foods, nitrogen, phosphorus, and 
potassium, nitrogen is the only one to have shown profit in apple tartiiizatldil. 
The author discusses the effect of nitrogen on the apple tree and makes sug- 
gestions relative to its proper use. 
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Orchard experiments; Trials with stocks at Yanco Experiment Farm* 

W. J. Allen and J. M. Abthub {Aor. Oaz. N. S. Wales, 3S {1922), No, 5, pp, 
347 , 348), — Observations on the growth of d’Agen prunes budded in 1917 on four 
different rootstocks, namely, peach, apricot, and Mariana and Myrobalan plums, 
indicated that the trees on Mariana and apricot were making the best progresa 
Those on peach were of good size but lacked in fruiting laterals. The trees 
on Myrobalan roots were comparatively weak. 

The test was enlarged in 1918 by budding Oregon Silver, Robe de wSergeant, and 
Clairac Mammoth prunes and Angelina and President plums on the four differ- 
ent stocks. Robe de Sergeant and Clairac Mammoth showed a distinct prefer- 
ence for Mariana and apricot roots. It Is believed that the present poor devel- 
opment on Myrobalan roots is a temporary condition, since older trees planted 
in 1908 are now making a satisfactory growth on the same rootstock. Plums 
worked on Mariana bear heavily at an earlier age than those on other stocks, 
with a consequent reduction in vegetative development. This smaller size Is 
considered to be a desirable asset in that the fruit is more easily harvested. 

Cold storage as an aid to the marketing of plums. — A progress report, 
E. L, OvERuoLSER (California f^ia. Bui. 344 (1922), pp. 4^-4SS, figs. 11 ). — 
Subsequent to a preliminary discussion relative to the extent and importance 
of the California plum-producing industry and the comparative value of different 
varieties, data are presented upon an investigation begun in the summer of 1918 
and carried on through 1919 and 1021, In w^hich plums of different varieties 
harvested at the University Farm were shipped immediately to Berkeley and 
there placed In cold storage to determine their keeping capacities. Samples 
removed from storage at intervals of from 7 to 10 days w^ere tested after ex- 
posure for 3 or 4 days in a warm environment for general condition, degree of 
maturity, Juiciness, texture, flavor, quality, and the amount of wilting and 
decay. 

The data, presented for the most part In tabular form, show that three varie- 
ties, Kelsey, Grand Duke, and Wickson, kept latest and behaved most satis- 
factorily in cold storage. In grouping other varieties according to their keep- 
ing quality, the Satsrurna, Agen, Yellow Egg, and Tragedy are described as very 
good keeping plums; the Imperial, German Prune, Pond, Robe de Sergeant, 
Climax, Sultan, and Sugar as moderately good keeping; and the Beauty, Botan, 
Abundance, Burbank, (Combination, Ciyman, Peach, Washington, and Columbia 
as inferior keeping plums. The Climax and Tragedy were excellent in respect 
to quality developed in storage as compared with the Combination, Peach, 
Botan, (Columbia, and German Prune, all of Inferior quality. 

Although 32® P. was apparently the most desirable storage temperature, cer- 
tain varieties, such as Kelsey, Wickson, Agen, Grand Duke, Satauma, Yellow 
Egg, Pond, Climax, Tragedy. Robe de Sergeant, and Beauty kept well at 36®, 
indicating that these varieties could be transported in refrigerator vessels to 
the eastern markets via the Panama Canal. 

Studies of plum prices and shipments on the New York markets, presented in 
diagrammatic form, Indicate a definite correlation between low prices end large 
shipments, leading the author to suggest that certain of the better keeping 
varieties might be profitably held in storage during the period of heavy supplies. 
Records taken of the amount of fruit of different plum varieties received in 
the New York markets In 1920 indicate that, in the order named, Kelsey, Pond, 
Wickson, Tragedy, Giant, Grand Duke, Diamond, Burbank, and Climax were 
the most abundant 

In concluding, the author recommends that increased attention be paid to 
the manner of picking, grading, packing, and handling fruit, and suggests that 

17450—28 4 
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plums are frequently harvested when too green to allow for full development of 
color, size, and flavor. 

The fmtilla, or Chilean strawberry, W. Popenoe (Joiik JEfereditp^ 12 
{1921), No. 10, pp. 457^66, figs, 5 ). — An illustrated account presenting his- 
torical, geographical, and cultural notes concerning the Chilean strawberry, 
Fragaria chiloensis, with particular attention to present day stmwberry pro- 
duction in Soutli America. At Guachi, Ecuador, whore the elevation is ap- 
proximately 10,000 ft. and the temperature rarely rises above 70° F., fruit 
is harvested once a week throughout the entire year. There are, however, 
three especially productive seasons, February, August, and December. The 
berries are large and exceedingly Arm, standing rough shipment without 
serious Injury. In Chile and Peru, on the other hand, only one crop is ob- 
tained, leading the autlior to presume that continuous fruition is due to 
environmental fac*tors, there being an almost complete absence of well-defined 
seasons at Guachi. 

Some common errors in vine pruning and their remedies, F. T. Btoletti 
{California Sta. Giro. 24S {1922), pp. 8, figs 6) - A circular of general informa- 
tion relating to the pruning of vinifera grape varieties. The author, through 
the media of illustration and discu.ssion. points out certain general princi- 
ples which are believed to underlie .successful growth and production and shows 
how departure from t]ies<* principles may seriously injure the vines and cut 
down yields. The principles as outlined are “(1) each year the vine hears a 
crop and develops the buds which produce the crop and growth of the fol- 
lowing year, (2) the condition of a vine at the end of a year determines how 
much crop it can bear and bow much growth it can make the next year, and 
(3) the more crop a vine bears in one year the l(‘ss growth it can make in 
the same year, and vice versa.” 

Replacing missing vines, F. T. BroLKTTi {CnJifoniia Hta. Circ. 249 {J922), 
PP- 4i — Observations on the yield of 5-year-old Mu8(»at and T-year-old 

Siiltanina vines situated next to vacancies caused by the death of individual 
plants showed respective increases of approximati'ly 20 and 48 j)er cent in 
yield, as compared with tlie average of the row. The net loss per acre, despite 
this compensating yield, is computed to be 060 lbs. for every 10 per cent of 
missing vines in plantings of the Mu.scat variety and about 680 lbs. for Sul- 
tnnina under the same conditions. A method of layering applicable to Em- 
peror grapes grown on tlie cordon system is outlined, whereby replacement 
may he secured with the least possible delay. 

Htatus of California grape industry, June 30, 1922, R. L, Nouuaket 
{Calif. Dept. Agr. Fipcc. Vuh. 28 {1922), pp. 47, pl- D - — Similar to that of the 
preceding period (E. S. R., 46, p. 40). this paper reports a surve;^^ of the grape 
industry in California, presents data relative to production of grapes and 
grape products, discusses transportation difficulties and other problems, sup- 
plies information relative to new acreage planted in 1922 and relative to the 
importation of grapes, raisins, and wines from foreign, countries, etc. 

Export of grape.s: Results of experimental shipments (Union So. Africa 
Dept. Agr. Jour., 5 (1922), No. 3, pp. 2S 1-283 ). — Brief comments are given on 
the condition on arrival In London of 27 vinifera grape varieties shipped 
from the Paarl Viticultural Exi)eriment Station, Cape Colony, South AfHca. 

Olive culture in Tunis, J. A. Tourniehoux {Dir. G(^m. Agr., Com., et Colon. 
\Tmi»], Bui, 26 (1922), No. 109, pp. 129-868, figs. 7//).— This is a general 
account relating to the olive-growing industry in Tunis. 

Investigations In avocado breeding, B. S. Nirody {Cglif. Avocado Assoc. 
Ann. Rpt., 1921-1922, pp. 65-78, figs. 4 ). — Three groups of cultivated avocados, 
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(1) West Indian. (2) Guatemalan, and (8) Mexican, are discussed in respect 
to their desirable and undesirable features and the better varieties In each 
group. Suggestions are made relative to desirable eoinbinations of parent 
varieties, and information is presented relative to the technique of pollination, 
the season of bloom of many varieties, and the varieties suitable for inter- 
planting. 

Citrus rootstock problems, H. J. Webber (CaUf. Citrogr., 7 {1922), No. 12, 
pp. S91, 408-411* 7). — In pointing out the variations that exist in size, 

vigor, and productivity in trees of a single citrus variety, the author suggests 
that propagation upon unaelected seedling rootstocks is probably the chief con- 
tributing cause. Previously noted experiments (K. S. R., 42, p. 140) with 
citrus stocks assorted according to size are cited. 

Further evidence of the effect of the size of the nursery tree upon the develop- 
ment of the orchard was found in a 00-acre commercial grove near Pasadena, 
where, in planting, the largest sized trees were utilizcKl first, then the medium 
sized, and finally the .small, inferior trees. Examinations five years later re- 
vealed remarkable variations in accordance with the size of the trees at the 
time of setting. That portion of the grove planted with large trees consisted 
of large, uniform, fruitful individuals. In the portion set with intermediate 
sized nursc^ry trees the individuals were much smaller, none of them being as 
large as the smallest tre<‘s in the first block. That portion set with the small 
nursery trei's was de<‘idedly inferior, the individuals being small, variable in size, 
and iiialving an unsatisfactory growth. In a di.scussion of various possible 
causes, the autlior l>fdie\(‘s that niultjpli(*ity iu the tM)e of rootstocks is the 
most probal)]e source of variability. 

Examination (»f 7-year-old trees lmdd<a1 from selected types of sour and 
sweet orange stocks showed a remarkable variation in ro8i>ect to size, foliage, 
Iniit, and dowers. Known instances of the effect of stock on scion are oiteil to 
siiow that stocks Indiience the size of tree, time of beaiing, hardiness v)f tree, 
etc. Practical suggestions are made for tlie immediate improvement of the 
citrus industry by the selection of bettcT parent tyi)es and t1\o rigorous culling 
of young stock in the nursery. 

Figs, B. K. Daiilokkn {Field Mvs Nai. Hist. \ Chicago], Dept. Bot. Leaflet 1 
(1922), pp. 7, pi. /). — A brief popular article relative to the botany, distribu- 
tion, and manner of pollination of the fig. 

The coco palm, B. E. Dahlgren {Field Mas. \(it. Hist. [Chicago], Dept. 
Hot. Leaflet 2 {1922), pp. 7, pis. 2). — A popular i>aper relating to the manner 
of dispersal, botany (»f the tree, and the economl(‘ uses of the fruit, leaves, and 
wood of the coconut palm. 

Hardy perennials, A. J. Macsklf {London: Thornton Bniieiicorth, Ltd., 
1922, pp. 219, pis. 8, figs. 24) > — A general treatise relating to various siXKios, 
their propagation, cultural requirements, and proper utilization. 

The rose encyclopedia, T. G, W. Hknslow {London: Vickery, Kyrle d Co., 
Ltd., 1922, pp. XXI+441+XXIV-XXyL pis. 51, figs. .54). —A compilation of 
general information pertaining to rose varieties and rose culture. 

FOEESTEY. 

Hnmiis and root systems In certain northeastern forests in relation to 
reprodnetion and competition, B. Moore {Jour. Forestry, 20 {1922), No. S, 
pp. m-254),— Fiirtlier information (E. B. R., 37, p. 651) is presented in this 
paper relative to the factors Influencing reproduction of conifers in New Eng- 
land. The investigation was conducted on Mount Desert Island, Mo., where, 
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on account of the irregularities of the contour there exists a diversity of sites, 
the predominant ones being of granite rock and bowlder till, with patches of 
gravel and clay interspersed. The mineral soil, naturally infertile, is covered 
with a blanket of poorly disintegrated and very acid humus, which, however, 
is the main reliance of the forest trees for sustenance and, except In the hard- 
wood type, contains at least 90 per cent of the feeding roots of all the trees. 
The moisture content of the humus beneath spruce was found to be 20.5 per 
cent as compared with 59 per cent for humus In the open areas, which dis* 
crepancy is accounted for not only by the vast number of absorbing rootlets 
but also by the covering of needles which serve as a blanket and tend to prevent 
the penetration of water. 

Studies of the root development of young white pine, red spruce, balsam, fir, 
and white cedar showed that in most cases the roots do not penetrate the 
gravelly soil. In the instance of white pine it was observed that the main root, 
falling to penetrate the mineral soil, in many cases turned and remained en- 
tirely in the humus or between it and the mineral subsoil. Balsam fir seedlings 
usually developed strong main roots with slightly branched laterals in the 
humus layer. Red spruce and white cedar seedlings were found to root for 
the most part in the humus layer with an occasional main root entering the 
mineral soil. Sugar maple roots, on the other hand, were able to force their 
way to a considerable depth into the lower soil, at the same time sending a 
great many side branches into the humus. 

A study of the age of the trees in a mixed stand of conifers showed marked 
periodicity in reproducton, it being evident that the different species had dis- 
tinct years of maximum reproduction. Mycorrhizal fungi of Cortinarius were 
found on the roots of spruce, fir, and white pine. 

History of forest development on an nndrained sand plain In the 
Adirondacks, W. L. Bbay (N, Y. State Col. Forestry, Syracuse Univ., Tech. 
Pub. IS (1921), pp. 47, pis. 14 ). — As indicated In an earlier paper (B. S. R., 85, 
p. 146), irregularities in the topography of the Adirondack Forest area have 
led to the development of many different vegetative types. One of these, the 
bog type occurring on poorly drained low areas, is discussed in detail in this 
paper, which reports a study of the Grasse River Marsh area, a broad, poorly 
drained sand plain covered for the greater part with a layer of peat, which at 
the present time is occupied hy a vegetative complex in which sphagnum is the 
controlling element. The occurrence of a series of plant associations ranging 
from open sphagnum-sedge meadow to the initial stages of a balsam swamp 
forest is believed to suggest a general tendency to change from bog to forest. 
It is thought that the black spruce-tamarack-arborvltae bog forest, although 
persistent and In effect an edaphic climax association, nevertheless promotes 
soil conditions which introduce balsam and Its swamp forest associates and 
may ultimately go over definitely into a balsam swamp forest. 

Vegetative reproduction, found to be almost universal among bog plants, as- 
sists materially in the expansion of shrub colonies and accounts for tbelr 
spotty occurrence. The dominance of black spruce in bog forests Is accounted 
for by its ability to reproduce from layers. 

It is suggested that studies of this nature may assist in the elaboration of 
a forest policy, in that they show not only a tendency for vegetation develop- 
ment to culminate in forests but also in that they Indicate how closely this 
development is associated with soli conditions such as drainage, etc. 

Branch orders and tolerance, F. L. DuMond (Jour, Forestry^ 20 (1922) ^ 
No, S, pp. 44B-4^2).'--OhBerwations on 22 important forest tree species of Con- 
necticut failed to show any correlation between the number of branch orders 
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and tolerance to light, as had been suggested by Wlesner (E. S. R., 19, p. 030). 
With the exception of scarlet oak, black birch, and shagbark hickory, the 
highest average number of branch orders occurred in the lower portion of the 
crown, and the lowest number was found in the upper crown. In the oak, 
birch, and hickory above noted the maximum number of branch orders was 
found in the middle crown. 

In classifying the Individual trees of a species according to the quality of 
the site, it was found in general that those trees occurring on the more fertile 
soils had a greater average maximum number of branch orders. A general 
tendency was found for the number of branch orders to Increase as the trees 
increased in diameter. Trees standing in the open were observed to have a 
higher number of branch orders than did those in dense stands. A study of 
the relation l>etween the diameter of the ultimate twig, area of the leaf sur- 
face, and the average maximum number of branch orders showed that in 
general those species such as tulip, ash, and hickory which have large twigs 
have few branch orders. 

In concluding, the author states that the number of branch orders can not 
be taken as an accurate index of light tolerance because of the great number 
of conflicting factors which may influence the development of branches. Fur- 
thermore, the narrow range, from 3 to 8, between the lower and upper limits 
of the number of orders contributes to prevent their use as a key to light 
tolerance. 

Notes on the Douglas flr, R. Leslie (Roy. Scot. Arbor. Soc. Tram.f S6 
(1922), pt. 1, pp. IS-SJf, pis. 4). — On the basis of information obtained during 
an inspection and collection trip in western North America, the author, in line 
with an earlier paper by Henry and Flood (E. S. U., 44, p. 742), discusses the 
variations existing in the Douglas fir (Pseudotsnga douglasit). Three distinct 
tyi)e8, namely, (1) the dry belt form, glauca variety, (2) the mountain form, 
cacsia variety, and (3) the coast form, are described in connection with notes 
relative to range, elevation, moisture relations, shape and size of cones, char- 
acteristics of seedlings, etc. 

Trees and shrubs of Mexico (Fagaceae-Fabaceae) , P. C. Standlky (U. S. 
Natl. Mus.. Contrib. V, S. Natl. Herbarium. 2S (1922), pt. 2. pp. i7f--5i5-h 
XXXVII). — This second installment of a previously noted work (E. S. R., 44, 
p. 40) includes brief technical descriptive notes and data relative to habitat, 
economic uses, etc. 

State forestry laws of 1021, J. S. Peyton (U. S. Dept. Agr., Dept. Circ. 
239 (1922), pp. 28 ). — Following a brief Introductory statement, in which the 
author outlines and discusses certain legislative features which should be con- 
sidered by all the States containing considerable forest areas, summaries are 
presented of the most important provisions of the State forestry laws of 1921. 

The administrative report of the Virginia State forester for the calendar 
years 1020—1921, with suggestions for extensions of State forestry 
work, and recommendations for amendments to the present forestry 
laws, C. Jones (Fa. State Forester Rpt. 1920--1921, pp. 63, pi. 1, fig. 1).— The 
usual biennial report (E. S. R., 42, p. 839) relating to forest protection, forest 
nurseries, assistance rendered private owners, ete The accession by donation 
of a forest area including 588 acres in Prince Edward County is noted. The 
text of forestry laws as in effect January 1, 1922, is appended. 

Report of the commissioner of Dominion parks for the year ending 
March 81t 1921, J. B. Haskin et al. (Canada Dept. Int, Rpt. Commr. 
Parks, 1921, pp. 70, figs. 17).-— This is the usual annual report, devoted far the 
greater part to administrative activities. 
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DISEASES OF PLANTS. 

[Plant disease investigations at the North Dakota Station] {North Da- 
kota Sta, Bui. 159 {1922), pp. 20-22, 23, ^4).— Notes are given of a number of 
plant disease investigalions in progress at the station. 

Wheat seal) was found rather abmidant in wheat fields in 1920 that had been 
previously in corn. The disease was more serious in 1919, when all varieties 
investigated had scabbed heads. Certain varieties, which are mentioned, ap- 
pear to be esiiecially subject to this disease. The scab is said to attack cereals 
by destroying the germination of infected seeds, and through infection at blos- 
soming time, bringing about head blighting. For the control of scab careful 
cleaning of seed, ti-eating tlie seed grain with formaldehyde, and avoiding plant- 
ing wheat in fields occupied by corn the previous season are recommended. 
Scabbed wheat stored for 5 years in the laboratory was found to contain the 
scab organism in a viable condition. 

In investigations of the Helininthosporium blight of wheat, it was found that 
only about one-half of the black-pointed grains were infected with the organism. 
Among the durum wheats the highly rust-resistant varieties aiipear to have 
a larger proportion of black points than the others. 

A brief statement is given regarding black stem rust of wheat niul barberry 
eradication, in which it is reported that about 11,540 stpiare miles of the State 
have been surveyed and the barlxMTy bushes remo\ed. About 4,000 s^luare mlh's 
of an earlier survey Vvill have to be resurveyed as some bushes have been found 
in the area. As indicating the existence of ditterent fonns of stem rust, it is 
reported that several varieties of wdieat at Fargo showing 40 i»er cent and less 
of infection were affected to the extent of 75 j)er cent at the Minm‘sota Station, 
while at the Nebraska Station the same varieties were afi'ected to a much less 
degree. 

Notes are given of some flax diseases, attention being called to flax canker, 
or breaking off, which seems to be associated with high soil tem[>eratures when 
the plants are only a few inches high. Wilt resistance is briefly reported u))oii, 
and it is clainuHl that 5 varieties witli an average resistance of 57 per cent were 
increased to an average of 73 per cent by growing them one year on infected 
Soil. Of 178 samples of seed from different known sources, less than one-half 
proved more than 10 per cent resistant to wilt. It has been found practicable 
to determine resistance of flax to wilt by growing plants during the winter in 
the greenhouse for six weeks. Some observations are reported of investigations 
on the organism causing flax wilt, and it has been found that both the flax and 
the wilt fungus readily grow in the same media. 

Potato disease studies are reported upon, the work centering around the con- 
trol of scab, Rhizoctonia, and wilt or stem-end rot through selection and treat- 
ment. Slxty-slx samples of seed potatoes were submitted for certification, and 
only 37.7 i)er cent were found free from scab, 24.2 per cent free from Rhizoc- 
tonia, and 13.6 per cent free from Fusariuin wilt. Laboratory investigations are 
said to have shown that ring discoloration increases during storage. 

Mycology [Nigeria, 1920], T. Laycock {South. Prov8,, Nigeria, Agr. Dept., 
Ann. Rpt., 1920-21, pp. 23-25). — The tikka disease {Ceroospora peraonata) of 
peanut was very virulent during the season. Two varieties (Ayaya and Matche 
Atsgune) showed resistance and sustained yielding capacity. 

Coconut bud rot, though prevalent in sections named where both cultural 
conditions and environment were very unfavorable, was absent where good 
management and favorable natural conditions prevailed. The demonstration 
regarding the exclusive causal agency of BacUlus ooU oomtmnis has not yet 
been obtained. 
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A tabulated showing Is made of Hevea diseases affecting the root, stem, and 
tapped surface in the various districts. These trou])les include white root 
{Polyporus lignosus), brown root {Hymenochacte noxia), collar rot (VstuUna 
sonata) y wet root rot {Fames pseudoferrcus) ^ pink disease {Corticium aal- 
rnonicolor), brown bast (cause unknown), white thread blight (Gyphella 
heveae), fruit patch canker {Phytopthora faheri), moldy rot {(^pfiaeronema 
sp.), and black stripe {Phytophihora sp.). 

An oil palm disease {Oanodtrtna ludidans) ajipeared in one locality. 

Cacao tree diseases arise almost solely through improper cultivation, pruning, 
spacing, or other inismanageineut, such as leaving diseased material near the 
trees. Fungi n(»ted in this connection include P. faberi, Diplodia cacaoicola, 
11. noxia, and PolyjHjrus Hgnosus. 

Cotton diseases noted include rust {Kuehmola desnivmn) and gray mildew 
{Ramularia areola). Yams show Bagnisiopsis dioscoreac, previously reported 
as occurring in the Oban and Okigwi districts. 

A study of the enviroiimeiitul conditions intluencing the development 
of stem rust in the absence of an alternate host.- - I, The viability of the 
uredlniospores of Piiccinia gramiiiis tritici Form III, G. L. Peltier {Ne- 
braska Sia. Research Bui. 22 {11)22), pp. S~15, figs. 3). — As having a ix^sslble 
bearing on the overwintering of tln^ st(*m rust of wheat, the author conducted 
a series of experiments in which germination and infection tests were made of 
a culture of P. grain inis tritici. Form 111, r«‘ceived from the Minnesota Exx>eri- 
ment Statical, ll.v means of constant tcanperaturo and humidity control the 
etl'ect of these factors was determined on both the germination of the un^ 
diniospores and their ability to infect wlieat sc'edlings. Temperatures of from 
n to 30® (1 and humidities \arying from 0 to 100 iier c'ent were* maintained. 

Iligli relative humidity, c\specially if ac*companic‘d by high temperature, was 
found detrimcMital to germination and infection. At low temperatures and 
medium relative humidity, the viability of the spores was greatly prolonged, the 
spores remaining viable and caipable of Infcrting wdieut seedlings after IG wet*ks 
at a tcMupcTutiire of with the ivlati\c‘ iuiinidity ranging from 38 to 70 per 
cent. 

The highest perevntage* of gcnmiination and the longest viable period of the 
spores w'ere found to occur at the meilium relative lumiiditic^s. High tempera- 
tures lowered the pc‘rc*entage of germination and shortened the viable period, 
while low tempcu'atures at mcxliiim relative humidities had an opposite effect. 
The investigations are believed to show tlmt down to certain temperatures the 
uredlniospores are viable for long periods of time at the prevailing relative 
humidities encountered in the held in the fall in the winter wheat belt. It was 
further indicateil that at constant temperatures below the mean temperatures 
prevailing during the summer months In the South the uredlniospores are not 
viable for any great length of time. 

Biologic forms of wheat stem rust in western Canada, M. Newton (West. 
Canad. 8oc, Agrmi. Proc., 1 {1920), No. /, pp. 34, 35).— The author claims U) 
have shown by infection experiments that at least 11 distinct biologic forms 
of wheat stem rust were present in the great grain-growing districts of 
western Canada, whereas only one form was known to exist before 1916. 

All the strains so far isolated In Canada have been described in the United 
States. In some districts two strains were found as shown by Infection 
studies. A rather virulent strain was found to be widely distributed. 

Transference of the bean mosaic virus by Macrosiphum solanifolii, R. 
Nelson (Science, 56 (im), No. IW. PP- 54S-S«).— Field observations In 1921 
and the sudden appearance of mosaic on beans in the greenhouse In May, 
1922, led to experiments under control conditions that gave direct proof of 
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the transfer of the virus of bean mosaic by M. BOlanifoUi under field and green- 
house conditions. 

Cabbage wilt and stem rot in Delaware, T. F. Manns (Delaware 8ta, BuL 
1S2 (1922), pp, S-24, fig. IS). — ^Attention is called to losses due to cabbage wilt 
or yellows caused by Fuaariutn sp. and to stem rot which is caused by Phoma 
sp. The results of preliminary tests of strains of cabbage for resistance to 
wilt and stem rot are given, and experiments initiated to secure wilt-resistant 
varieties are described. For the prevention of cabbage wilt and stem rot, seed 
treatment, seed bed rotation, and proper field rotation are recommended. The 
wilt-resistant strains developed in Wisconsin (E. S. R., 45, p. 243) have not 
proved to be adapted to conditions In Delaware. 

A ppeliminary report on a study of various clovers as found on three 
soil experiment fields of Kentucky, with special reference to root sys- 
tems, E. N. Feegus and W. D. Valleau (Aba. in Science, 56 (1922), No. 14S8, 
p. 86). — An ecological and pathological study of various clovers growing in 
three soil types of Kentucky has been made in order to determine, if possible, 
the causes of clover failure. Counts showed that red and alslke clover stands 
were practically equal throughout the first year whether on productive or 
clover sick soils. A diminution of stands occurs on most soils during the 
second summer, reaching 100 per cent on the least productive soil. Root rot 
was present to some extent on all roots examined. Those developed in the 
least productive soils were badly diseased or dead at the end of the first 
season. All taproot systems examined were badly diseased or dead at the end 
of the second season, and the persistence of the clover plant after the death 
of the taproot systems was found to depend on its ability to produce new roots 
from the crown. 

Some seed-borne diseases of agricultural crops, W. D. Valleau (Aba. in 
Science, 56 (1922), No. 1438, p. 86). — Studies on the extent of seed infection of 
corn with Fusarium moniliforme are said to have shown that it is practically 
universal. The organism is carried between the various seed coat layers and 
may extend in as far as the aleurone layer. In very flinty corn the organism 
remains dormant a longer period after seed is planted than in i)oorly filled 
starchy kernels. 

A preliminary study of 8 lots of barley received from 3 States, 12 lots of 
oats from 4 States, and 38 varieties of wheat from 5 Stales indicated that 
small grains are infec*ted to a high degree with pathogenic organisms. Mor- 
phological studies of lettuce seeds are said to have shown the presence of 
an organism in a high percentage of seeds which is believed to be the causal 
organism of lettuce root rot. Tests of clovers suggested tliat the causal or- 
ganism of root rot is constantly present in the clover seed. 

Bacterial spot of cucumbers, F. C. ]\fEiER and G. K. K. Link (U. 8. Dept. 
Agr., Dept. Circ. 234 (1922), pp. 5, pi. 1). — A description is given of the bac- 
terial spot of cucumbers due to Bacterium lachrymana. For the control of 
this disease seed disinfection is recommended. If the angular leaf spot appears 
spraying with a 4-4-510 Bordeaux mixture will prevent Its spread. 

Investigations on flax diseases, G. H. Pethybbidoe, H. A. Laffebty, and 
J. G. Rhynehabt (Ireland Dept. Agr. and Tech. Inatr. Jour., 21 (1921), No. 2, 
pp. 167-187, pla. 6). — ^The investigations reported on previously by Pethybridge 
and Lalferty (B. S. R., 46, p. 743) were continued during the summer and the 
winter. The present report supplies further information on these, and also 
deals with a few other troubles which have now been brought to light 

Special attention was directed to seedling blight (Colletotrichuin linUsolum), 
browning and stem break (Polyapora Uni n. g. and n. sp.), rust and firing 
(MeUmpsora Un4), foot rot (Phoma sp.), wilt (Fuaarinm Uni), Botrytls dia* 
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ease {Botryti$ sp.), Sclerotium disease (Sclerotinia aolerotiorum) y and yellow- 
ing, besides injury due to dodder {Cuscuia epilinum) and to Insects named. 

The wilt disease of Indigo in Bihar, A. and G. L. C. Howabd et al. (India 
Dept Agr. Mem,, Bot, Set., 11 (1920), No. i, pp. 1-26, pis. 6, figs. 5). —The 
relevant facts obtainable under the conditions existing tend to indicate that 
indigo wilt results from the destruction of the fine roots and the nodules under 
circumstances which make regeneration difficult or impossible. Such destruction 
occurs following the first cut. Good soil aeration will often give an excellent 
second crop. Waterlogging of the soil hinders regeneration of the deeper roots 
but favors development of surface roots which suffer from lack of water as 
the ground dries after the monsoon, and the coming of cold weather hinders 
the formation of new roots. 

Studies in diseases of the jute plant.— I, Diplodia corchorl, F. J. F. 
Shaw (India Dept. Agr. Mem., Bot. 8er., 11 (1921), No. 2, pp. S7-58, pU. 11).— 
A review of the trouble for which the name Jute black band disease has been 
proposed shows it to exist in Bihar, Assam, and Bengal, being well diffused 
over the whole Jute-bearing area. The incidence of the disease appears to be 
in some way connected with the attainment of a <‘ertain size. 

The causal organism (7). conhori) occurs after flowering and threatens the 
seed crop. Intensity varies greatly from one season to another. It is most 
severe on large, well-grown stems, and infection occurs more readily on green 
stemmed than on red stemmed varieties. Further studies are needed to show 
the mode and conditions of infection. 

Results of four years’ cooperative e.\'periments with (dry) formalde- 
hyde for the prevention of oat smut, J. B. Howrrr (Ontario Dept. Agr., 
Ann. Rpt. Agr. and Expt. Union, 4S (1921), pp. 27-SO ). — The loss due to oat 
smut in Ontario is thought to approximate $3,000,000 annually, practically all 
of which is considered preventable. In order to demonstrate the effectiveness 
of the dry formaldehyde seed treatment, cooperative experiments were con- 
ducted during the past 4 years. In all, 35 field trials were made, involving 
the treatment of 2,122 bu. of oats of the varieties O. A. O. \o. 72. Alaska, 
Banner, White Cluster, Mammoth Clu.ster, and Siberian. 

The average for the 4 years during which the tests were continued shows no 
smut in crop from treated seed as against 4.23 per cent of smut from untreated 
seed. Testa regarding seed vitality showed no injury due to the treatment. 
The results have thus been uniformly satisfactory throughout the experiments, 

A new disease of Pennlsetum typhoideum, M. Mitra (India Dept. Agr. 
Mem., Bot. 8er., 11 (1921), No. S, pp. 57-74, 4 . f^ff- !)• — A disease causing 

spots on ears, leaves, and leaf sheaths of P. typhoideum appears to be due 
to a fungus which is considered a new species, and which has been named 
Acrothecium penniseti. 

Infection may occur through a stoma, or an unwounded epidermal cell may 
be pierced by the fungus which Is both inter- and intracellular in habit. 

Cross inoculations on male inflorescence of maize were successful, those on 
sorghums giving negative results. 

Potato common scab Investigations [in Canada], F. L. Deayton (Canada 
Mwpt. Farms, Div. Bot. Interim Rpt., 1921, pp. 16-18).— In 16 samples of 28 
taken from potato soils in various parts of Canada, the Isolation of Actinomyces 
scabies was easily successful. The six soils showing no Actinomyces were all 
found to be of measurably higher H-ion concentration than were those in which 
this organism was found, and were principally peat or mixtures of peat and 
clay. From 250 or more isolations obtained from soils or scabby tubers, 86 
distinct types were differentiated by the use of Czapek’s agar and were chosen 
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for further study. The H-ion concentration is suspected to be a sigrnifleant 
factor in potato scab. 

The crown rot of rhubarb caused by Phytophthora coctorum, W. S. 

Beach (Pemiftylvania ^^ta, BuL 174 (1922), pp. 28, fign. 25 ). — In a previous 
publication (E. S. K., 47, p. 445) attention was called to a crown rot of rhu- 
barb found in Philadelphia County, Pa. Subsequent investigations have shown 
that the disease in question is due to P. cactorum. The characteristics of 
the disease, its distribution, relation to environment, etc. are described at 
length. For the control of the disease, the author advises that plants from 
infested fields should not be used to establish new fields, but that stock should 
be started from seed under disease-free conditions or taken from an old, 
healthy field. Spraying with Bordeaux mixture has biHUi found an effect iv#^ 
method of preventing the spread of the disease in summer, but it will not 
prevent the decay of plants which have become infected. Iloguing and destroy- 
ing infected plants early in the season and the disinfection of dormant roots 
are recommended. 

In the second part of the bulletin syini>tomH of the disease due to P, cactorum 
are contrasted with somewhat similar diseases occurring elsewhere 

Bacterial pustule of soy bean, F. Heixjes {i8cieiwc, 56 (1922), No. HS9, pp. 
Ill, 112 ). — A preliminary account is given of a disease of soy b(‘juis to which 
the name bacterial pustule is given. The disease is due to a yellow organism 
first isolated by the author from soy bean leaves grown in Te^xas in 1917. 
The organism is given the name Bacteiiuni phascoU sojensc from it clo.se re- 
lation to li. phaseoli, the cause of bacterial bean blight (^oniparia^ms were 
made between this organism and B. glyHmnm, the <!ause of a bacterial blight 
of the soy bean (E. S. K., 42, p. 352), ami the two diseases are said to resemble 
each other very closely in the later stages of their development. 

Further studies on control of sugar beet nematodes through a inoditl- 
cation of the catch crop method, H. Cl. MtinucR and K. Molz (handw lahrh.. 
54 {1920), No. 5, pp. 747-76‘8). — The procedure instituted by KUhn (E S. li., 
22, p. 249) of employing catch crops to remove nematodes was successfully 
modified in ways described, i)rinci[>ally by destroying tlie catch crops with 
iron sulphate at concentrations of about 30 per cent and allowing a second 
catch crop to grow, removing the nematodes remaining after the first treatment. 

Sugar cane root disease, F. S. Earle (Po7io Rico Dept, Agr, Jour.^ 4 {1920), 
No. 1, pp. S-27 ). — Root disease, a.s here dealt witli, appears to be a complex 
including phases often known as root rot, withertip, top rot, and rind disease, 
phenomena caused by different facultative parasites, but none of which attack 
vigorous, actively growing tissues. Uhlzoctonia and Pythium are the usual 
root killing fungi rather than Marasmius and Himantia. There is also a 
true parasite, hitherto unknown, inhabiting the vascular bundles. The evi- 
dence is considered conclusive that this organism is connected with root disease 
(but not with mosaic). In resistance to this trouble, cane varieties differ 
greatly, Otaheite (Cana Blafica) being very susceptible, while North Indian 
canes (as Kavanglre) and those partly descended from such canes prove very 
resistant or practically immune. The life history of the organism has not 
been fully worked out. The vegetative stage consists apparently of a yellow 
Plasmodium (partially described), which occupies the larger vessels of the 
vascular bundles, often completely filling them for considerable distances. 

Investigatiions of root disease of sugar cane, J. Matz {Porto Kico Dept. 
Agr. Jour., 4 {1920), No. 1, pp. 28-40, figs. 6).— Sugar cane roots, like many 
other plants, are attacked by Rhizoctonia spp. and PutMum spp., which are 
common in the soils of Porto Bico. More than one form of Rhizoctonia has been 
Isolated from diseased cane roots. 
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A now vascular organism in sugar cane, J. Mai/ {Porio Rico Dept. Apr. 
Jour., Jf {1920), No. 1, pp. Jfl-lfO, fijs. S). — The author follows up his study of 
fuugi, us above noted, with a somewhat detailed (Useriptive account of the 
plasmodial organism mentioned by Earle in connection witJi the diseased cane 
vessels. The first discovery of the organism was made in th(‘ fall ol 1919 in yel- 
low striped diseased Cavengerie cane at Bay anion. 

The relation of the organism to the cane is outiiiu'd, as supposedly unknown pre- 
viously. The organism is technically described as a new species under the name 
Plamiodiophora vascuJanun, the indicated habitats being Mayaguez, Rio Pie- 
dras, and other localities, in cane fields, Porto Rico. 

The root disease of the sugar cane, A. BLakiuob] {Intel nail. Sugar 
Jour., 22 {1920), No. 26^, pp. 615-679}. — This is mainly a review of the paper 
by Earle ami the two by Matz above noted. 

Dry rot of swedes investigation, E. B. Levy {New Zeal. Jour. Agr., 21 
{1920), No. 5, pp. 223-2iS, Jlga. 11). — Experimentation in line with that previ 
ously report(*d (E. S. U., 45, p. G51) has been continued, most of the work 
having been conduchni on the experimental areas at (lore and Wintoii under 
\V. Alexander’. Tlie study and results an* presented in detail as done in eight 
series of tests for ditferent purposes. The work is to he continued. 

Sweet potato diseases in New Jersey, K. F. Poole {New Jersey Stas. Oirc. 
141 (1922), pp. S-31, Jigs, 2S). — Popular descriptions arc gi\en of the more 
common diseuse.s atta<‘king sweet potatoes in Sow Jersey, with suggestions for 
their prevention, the ('ontrol measures reconunendt'd being seed selection, proper 
storage, treJttment of seed, prei>aratiun of seed beds, and field sauitatjon. 

Sand drown, a chlorosis of tobacco and other plants resulting from 
raagnesiuiu deficiency, W. W (Iaunek, J. E McMuktkey, and E. G. Moss 
{Snence, 56 {1922), No. 1^7, pp. SJfl, 542). -A preliminary account Is given of 
investigations conducte<l in cooperation between the Bur(‘au of Plant Industry, 
r. S. Jh A., and tlie North (^aruiiiia Department of Agri(*ultur(‘. The name 
sand drown is gi\en to a characteristic chlorosis of the tobacco plant which is 
said to be likely to occur in aggravateil lorni on the more sandy iiortions of 
fields after a heavy rainfall. As a result of considerable field and laborator.N 
study, tlie troulile has been found to be due to an insufficient supply of mag- 
nesium in the soil or fertilizer. It has been further fouud that the ratio be- 
tween the quantities of sulphur and magnesium contained m fertilizers is a 
factor of Importance, symptoms of magnesium defficieiicy being intensitied by 
an increase in the quantity of sulphur added to the soil. In addition to tobacco, 
similar effcHits are reported as having been observed on corn, the symptoms and 
characteristics of the disease corresiiondlug quite closely to those described on 
tobacco. 

Frost injury to tomatoes, R. B. Harvey and R. C. Weight {U. S. Dept. 
Agr. Bui. 1099 (1922), pp. 10, fig. i).— On account of large losses clue to the 
freezing of tomatoes in shipment, the authors liave made a study of the effect 
of cold on the tomato plant and on the fruit. It was found that the average 
freezing point of 19 commercial varieties was 30.46” F., with a difference of 
0.89® In the freezing points of certain varieties. No consistent difference was 
observed between the freezing points of ripe and practically full-grown green 
tomatoes of the same varieties, nor was there any consistent difference in the 
freezing points of early and late varieties. Six average tomatoes w^ere under- 
cooled In the laboratory to 22.63® before freezing commenced, the freezing point 
being 80.64®. It was found that tomatoes could be undercooled below their 
freezing point, and, If undisturbed, might remain witliout freezing for a 
limited time. A slight Jar, however, while undercooled rendered them liable 
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to freezing. The posrsesslon of a thick skin with little tendency to crack is 
considered an important factor in the frost resistance of tomatoes. 

Diseases of watermelons, W. A. Orton and P. C. Meier (17. S'. Dept» Agr.y 
Farmers^ Bui 1277 (1022), pp. SI, figs. 21).— -A popular description is given 
and the control suggested for wilt, root knot, gummy stem blight, ground rot, 
anthracnose, stem-end rot, and a number of minor diseases to which the water- 
melon is subject. 

Black spot of the pear and apple, W. K. Dallas (New Zeal Jour, Apr., 
22 (1921), No. 6, pp. S69-S71). — Pear and apple black spot control tests carried 
out at the Papanul Experimental Orchard, Christchurch, are described as 
satisfactory, reducing infection to a minimum. The varieties used are listed, 
and the treatments are indicated. Trees sprayed with Bordeaux mixture were 
all free from spot. Results from the treatment using lime sulphur with naph- 
thalene were not concordant. Pungol gave good results. 

Report of lime-sulphur spray tests for the control of peach blight, F. K. 
Howard (Oalif. Dept Apr. Mo. Bui, 10 (1921), No. 5-6, pp. 172-176, ftps. 2).— 
Tests of three common brands of liquid lime sulphur and three brands of dry 
lime sulphur in comparative si)rayings on a Muir peach orchard near Fresno, 
while showing some slight differences in the results obtained are considered to 
be about equally satisfactory for all. as the disease was controlled In each case. 

The present status of lime-sulphur solution v. dry materials, G. P. Gray 
(Calif. Dept Apr. Mo. Bui, 10 (1921), No. 5-6, pp. 177-182).— A critical review 
of the history and present state of the question regarding the value of dry lime 
sulphur as an insecticide or fungicide in comparison with standard liquid 
sprays states that the fundamental question has not been answered, as no data 
have been obtained adequate to show that the sulphur compounds in the dry 
materials under study are of any greater insecticidal or fungicidal value than 
the same compounds in lime-sulphur solution when ready to apply. At the 
present time there is no evidence to support the claim that the compounds in 
these dry preparations of sulphur and lime will do twice the work of the same 
compounds in lime-sulphur solution. 

[Grape] downy mildew [Australia], T. G. B. Osborn (Jour. Dept. Apr. Bo. 
Aust., 25 (1921), No. 2, pp. 120-125, figs. 2). — Grape downy mildew appeared in 
Australia in 1916-17 and three years later in South Australia. Experiences 
with the mildew in Victoria are outlined for guidance in dealing with the 
disease locally. 

Sprays with and without copper, B. Manoeau (Rev. Vitic., 55 (1921), 
No. H30, pp. 384-386). — Tests with fungicides, here briefly Indicated, show 
superiority as regards downy mildew control on grapevines for alkaline Bor- 
deaux mixture. Other preparations are discussed. 

Lemon brown rot and its control, A. H. Cockayne and G. H. Cunningham 
(New Zeal Jour. Apr., 22 (1921), No. 5, pp. 271-274).— X-»emon brown rot 
(PytMacystis dtrophthora) , first recorded for New Zealand in 1967 and with- 
in two years for all the lemon-growing districts, appears to be still on the 
increase, causing considerable damage by killing fruit, laterals, and even larger 
branches. 

Factors regarded as essential in the spread of the fungus Include excessive 
moisture, transmission of spores from fallen fruit to trees, and direct contact of 
diseased with healthy fruit. Methods for the control of conditions to prevent 
the spread of Infection as here outlined do not interfere with the general 
practices of lemon growing and have proved satisfactory. 

Kernel spot of the pecan and its cause, J. B. Demabre (17. 8, Dept, Apr, 
Bui 1102 (1922), pp. 15, figs. 5). — In an earlier publication by Rand (B. S. R., 
30, p. 452) the kernel spot of pecan was attributed to Ooniothyrium oaryope- 



1928] 


ECONOMIC ZOOLOGY — ^ENTOMOLOGY, 


51 


niim. Later investigations by Turner (B. S. R., 39, p. 763) indicated that 
the spots were caused by punctures of insects. The author carried on a series 
of experiments with two varieties of pecans incased in wire cages in which the 
effect of southern stinkbugs {Nezara viridula) was determined. As a result 
of his investigations, he concludes that the pecan kernel spot is due to the 
mechanical rupturing of the host cells, the sucking of the plant juices, the 
injection of toxic substances into the tissues, or to all three types of injury. 

Forest pathology [Canada] {Canada Expt. Fams, Div. Hot. Interim Rpt., 
1921 1 pp, 12 f IS), — Study during most of the summer of 1919 in the Timagami 
Forest Reserve in northern Ontario of white-pine leaf blight and various 
conifer heart rots gave only these clues in connection with the sudden ap- 
pearance of leaf blight, that most of the roots of the blighted trees were dead, 
and that the niycorrhiza, normally present, was entirely absent in the case 
of blighted trees. The prevalent conifer heart rots were associated with 
Polyporua schweinitzii, Tranietes phii, and Fames pinicola. Among the hard- 
woods, white heart rot of poplars, Pomes ipniarius, was common. Napicladium 
tremulae was prevalent on Populus tremuJoides and P. grandidentata, causing 
death of young shoots. 

Studies on nematode diseases in Sweden, H. A. A. van deb Lek (Cultura, 
SS (1921), No. S91, pp. 14 S-I 4 S ), — A review is given of recent contributions on 
nematodes (Heterodera spp.) affecting cereal plants. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Game laws for 1022, (t. A. Lawyeu and F. L. Earnshaw (U. 8. Dept. Agr., 
Farmers^ Bui. 1288 (1922), pp. 80 ). — This is the usual annual summary of the 
provisions of F^Mlerai, KStatc, and provincial statutes (E. 8. R., 40, p. 151). 

Laws relating to fur animals, 1922, G. A. Lawyer and F. L. Eabnshaw 
(U. 8. Dept. Agr., Farmers^ But. 1298 (1922), pp. This is the eighth 

annual publication on tiie subject (E. 8. R., 46, p. 151). 

Directory of officials and organizations concerned with the protection of 
birds and game, 1022, G. A. Lawyer and F. L. Earnbhaw (V. 8. Dept. Agr., 
Dept. Circ. 242 (1922), pp. 20 ). — This is the usual annual directory (E. S. R., 
46, p 151 ) giving the addresses of otlicials and organizations from whom 
information can be obtained concerning game conditions and laws for the pro- 
tection of wild life, etc. 

A preliminary report on some under-water activities of certain water- 
fowl, E. H. Forbush {^fa88. Dept. Ayr., Dept. Bui. 8 (1922), pp. 5-^9, jig^^ 
15 ). — This extendeil discussion of the under-water activities of grebes, cor- 
morants, and water turkeys is based uiwn personal observations and an exton 
sive correspondence and review of the literature. 

Saving birds at lighthouses (Bird Lore, 24 (1922), No. 5, pp. 316-319, 
figs. 8). —This is an account of a practical metliod devised by J. P. Thijsse, of 
the Netherlands, for preventing the destruction of birds at lighthouses on foggy 
nights during migration. The method consists in the erection of a series of 
parallel iron bars around and Just below the light, where the bewildered birds 
perch and find safety until they can again get their bearings or daylight comes 
to their rescue. The perches are sufficiently commodious to give a total seating 
capacity of 80,000 birds. As many as 22,000 birds have been observed roosting 
on such a device at one time. 

Summary of insect conditions throughout the United States during 
1921, J, A. Hyslop (U. 8. Dept. Agr. Bui. IIOS (1922), pp. 51, figs. 28). —This 
is a summary of information obtained through the insect pest survey made 
under the author’s direction with a view to collecting accurate and detailed 
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information on the occurrence, distribution, ecology, and relative destructive- 
ness of insect pests throughout the United States for a study of the several 
factors that influence insect abundance. The insects dealt with include the 
bollworm, Hessian fly, chinch bug, green bug {Tnxopfera pramimini Rond.), 
l)ale western cutworm {Porosagrotis ortliogonia Morr.), alfalfa weevil, sor- 
ghum webworm (Celama sorghiella Rll.), European corn borer, camphor scale 
( Ps&udaonidia duplex Okll.), Mexican bean beetle {EpHavhna comipta Mills.), 
sweet-potato weevil, apple leafhopper, seed-corn maggot {Hplemyia oilicrura 
Rond.), boll wecwil, pink bollworm {Pcctinophora gosaifpiella Saund.), Japa- 
nese beetle {Popillia japouica Newra.), satin moth {Stilpnotia mlieis L.), 
gipsy moth, and the brown-tall moth. Maps are given showing the occurrence 
of these pests in injurious numbers throughout the year. 

Insect problems in Indiana during 1921, J. J. Davis (Jour. Econ. Ent,, 
15 (1922), No, 4, pp, 277-282).— -This is a brief discussion of the more important 
entomological problems met with in Indiana. 

[Economic insects in Kansas] (Kans. l^tate Hort. Soc. Bien. Rpi., 36 
(1920-21), pp. 1511-194)^ — Papers here presented include the following: Some 
Important Garden Insects (pp. 154-170) and Some Insects Injurious to Oimn- 
mentals (pp. 170-178), both by G. A. Dean; An Ounce of Prevention, by S. J. 
Hunter (pp. 178-182) ; Notes on the Plum and Apple CurcuUos (ConotrarhrJuft 
nenuphar; Anthonomus quadrigihhus) . by E. G. Kelly (pp. 188, 184) : and 
Measures of Prevention, II, by S. J. Hunter (pp. 184-104). 

Report of assistant entomologist, Vernon, IM. II. Ruhmann (Bnt. ('o/wm- 
hia Dept. Agr. Ann. Rpt., 16 (1921), pp, 69-73).- Included in this report is an 
account of the occurrence of Insect pests of the year in the dry belt, of work 
with the onion maggot, and of dusting experiments for the control of the im- 
ported cabbage worm. 

The work with the imported onion maggot, which is a continuation of that 
previously noted (E. S. R., 46, p. 352), shows that trap onions will take the 
major portion of the oviposition of the first brood of this pcist during the 
most critical period of the growth of the seedling onions. The total cost 
in labor and material for this method of control does not exc'ced $1.50 per 
acre, but there is a further lo.ss of approximately 1.3 per c'ent of crop spac*e 
through tlie use of the trap croj). This experiment is said to have lieen con- 
ducted over a period of three years under strictly commercial conditions with 
success, and it can be strongly rec'onnuendc'd to onion growers under irrigated 
conditions. 

Status of citrus pest control in central California, R. S Wooutm (Calif. 
Citrogr., 7 (1922), No. 12, pp, 400, 401, ///7). — This is a discussion of the insect 
problems met with in the citrus areas of central California. 

[The control of greenhouse posts] (North Dnlcota f(ta. Bui. 159 (1922), 
pp. 31, 32). — In referring briefly to this subject, it Is staled that a solution of 
lye, 10 oz. in 20 gal. of water, proved satisfactory In controlling nematodes In 
the soil without injuring the plants. 

Experiments with spray solutions for preventing insect injury to green 
logSf F. 0. Craighead (U. B. Dept. Agr. Bui. 1079 (1922), pp. 11 ). — An Increas- 
ing demand for a practical spray that will prevent Insect attack of enide 
forest prcKlucts such as green saw logs and timbers used in rustic construction 
led to the investigations here reported. In considering the requisites of a 
practical spray, It Is pointed out that, according to their method of attack- 
ing the wood, boring insects may be divided into four groups, namely, (1) 
those that lay eggs in crevices of the bark, the larvae from which bore through 
the bark and later into the wood, (2) those that gnaw a hole through the 
bark and insert the egg beneath, the larvae from which start feeding directly 
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beneath the bark and later bore Into the wood, (3) those that bore through 
the bark and wood as beetles to make a suitable place for developing a new 
brood, the larvae of which, however, never cause injury, and (4) those that 
bore through the bark as beetles and lay the eggs beneath the bark, the larvae 
of which feed beneath the bark and loosen it. 

Several of the more active poisons used in the experiments in sprays and 
dips seem to be effective against certain types of insects, particularly those 
of group 1. “ They are especially effective when combined with oils that will 
penetrate the bark, as the mixture of corrosive sublimate and kerosene, or 
followed by another solution rendering them insoluble, as arsenic acid followed 
by lime water. This latter, however, is diffi('iilt to apply. They are also 
more effective when used on absorbent types of hark, as ash and juniper.” 

Experiments with Ambrosia beetles of group 3 are also recorded. 

Experiments on the biology and tipburn disease of the bean leaf hopper 
with methods of control (Empoasca mali LeB.), A. H. Beyer {Jour, Econ. 
Ent.j 15 {1922), Ko. 4, pp. 298-302). — This paper includes a brief account of the 
seasonal history of E. mnli, the influence of climatic factors, its natural ene- 
mies, and methods of control, a later detailed account of which has been noted 
(E. S. R., 47, p, 758). In spraying tests, tlie nicotin sulphate and whale oil 
soap gave the best results, with Bordeaux mixture nicotin sulphate giving 
the next best results. 

Summary of ii report on the froghopper bliglit of sugar cane in Trini- 
dad, C B. Williams {Trinidad and Toffago Dept. Agr. BnL, 19 {1921), No. 2, 
pp. 52-05) --This is a summary of the report previously noted (E. S. H., 46, 
p. 154). 

X new aphis on California sage (Aphis hiltoni n, sp.), E. O. Essio 
{Jour. Ent. and Zool., 14 {1922), No. 3, pp. 61-53, da. 1). — ^The species here 
descriheil as new occurs in dense colonies on the apical twigs of California 
sage iArtcn!i.<iia californira) . 

Details of the technique adopted in following Wcigl’s plan of feeding 
lice infected with the virus of typhus fever by rectal injection, A. W. 

Bacot {Brit. Jour. E.rpt. Path., 3 (1922), No. 2, pp '12-74, ^)- — This is an 

account of the success met with in rectal fwdiug of lice by following the plan of 
Weigl in Warsaw. 

Parasites of olive scale (4f;r. Oaz, N. B. Wnicfi. S3 {1922), No. 5, p. 322).— 
Brief notes an* presented on observations by L. Gallard during the course of 
the rearing of two generations of the olive s<‘ale, together with two liroods of 
(ha lei d parasites. 

The chinch hug, R. H. Pettit {Jtfkdtif/an Bta. Ciro. 51 {1922), pp. 2, figs 2). — 
This lentlet brletly describes the chinch bug and the dust mulch method of 
(‘ontrol. 

The egg parasites of the coffee hug (Antestia lineaticollis Stal.) In 
Kenya Colony, F. W. Dry {Bui. Ent. Reseatvh, 12 {1921), No. 2, pp. 191- 
Eollowing a brief account of the life history of the coffee bug, the 
author reports upon studies made of the egg parasites Hadronotus antestiae 
and TeJenomns truncatirentris, two new species described by Dodd in 1919,* 
much of the data relating to which are presented in tabular form. 

The forest Lepidoptera, M. Wolff and A. Krausse (Die ForstUchen Lepi- 
dopteren. Jena: Oustav Fischer, 1922 pp. VIII -^337 ). — The first part of this 
work (pp. 3-68) is Introductory in nature. The second or main part (pp. 
39-304) consists of a systematic and biological account of the forest Lepidop- 
tera, 480 forms being listed. The host plants, injury, manner of combat, and 

^ Rut 8oc. Lonilim, Trans., pt 3-4 (1919), pp. 321-'382. 
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natural enemies of the various species are briefly considered. The lepldop- 
terous species of the Palearctic fauna not previously considered in the litera- 
ture of forest entomology are given in an appendix. A host index In which 
the insects are listed according to the parts of the tree attacked Is Included. 

The third part (pp. 305-322, which is a botanical supplement, lists the im- 
portant forest trees by tlieir respective families, gives a list of botanical litera- 
ture on forestry, of zoological literature, etc. 

The woolly bear caterpillar (Teracotona submacula Wlk.), D. Gunn 
(Union 8o, Africa Dept, Agr, Jour., 4 (1922), No, 6, pp, 542-547, figs, 5 ), — ^Thls 
Is an account of a caterpillar which abounds in the gardens of Port Elizabeth 
and surroundings, causing extensive damage. In many gardens every plant 
of a succulent nature is either seriously Injured or completely destroyed by it. 
The species is a native and is distributed throughout the Union of South 
Africa. 

It feeds upon a large number of wild and cultivated plants, but appears 
to favor cabbage, bean, beet, and lettuce. The eggs are deposited in clusters 
on leaves, stems, and twigs, and when the larvae emerge they defoliate the 
plants. The full life cycle occupies from 175 to 185 days, and there are two 
generations in a year. The eggs and caterpillars are frequently heavily para- 
sitized. When the infested area is small, the caterpillars may be collected 
by hand and destroyed by either crushing or placing them In a receptacle 
containing a small quantity of paraffin and water, some miscible oil, or car- 
bolic dip. In private gardens and market gardens the caterpillars can be 
readily controlled by spraying with arsenlcals or by dusting with Paris green 
and lime.*^ 

An epizootic among caterpillars of Galleria melloneUa, S. Metalnikow 
(Convpt, Rend, Acad, 8ci, [Pari«], 175 (1922), No, 1, pp, 68-70). — ^The author 
reports upon an outbreak of disease among rearings of O, mellotiella, It being 
the first in a period of more than 10 years. In his rearings, consisting of 
from 300 to 400 caterpillars, all had succumbed to the disease within a period 
of 24 hours, not a single individual surviving. Investigations have shown the 
presence of a long rod and a micrococcus — the characteristics of which are 
described — which when associated are extremely virulent for caterpillars of 
the bee or wax moth. In an epizootic observed later the rod associated with 
the micrococcus was larger, and they were much more virulent. 

The maple case-bearer, ParaclemeBsla acerifoliella Pitch, G. W. Herrick 
(Jour, Econ, Ent., 15 (1922), No. 4, PP. 282-288, figs. 5), — This case-bearer, first 
noticed In New York State by Fitch during the summer of 1850, has become 
so abundant during the past three years and proved so destructive to sugar 
maples that the owners of many groves have become alarmed over the prospect 
of the destruction of their trees. This has led to the studies of the pest here 
reported. 

Balia marlana Fern., a new apple feeder in Pennsylvania and some 
related forms on apple, S. W. Frost (Jour, Econ, Ent,, 15 (1922), No, 4f PP^ 
310, Sll ), — The author reports that, while not as abundant as the red-banded 
leaf-roller (E. velutinma Wlk,), previously referred to (B. S. li., 44, p. 656), 
E, mariana has been repeatedly collected feeding both on the foliage and the 
fruit of the apple In Pennsylvania. 

Effect of low temperature on the hatching of gipsy moth eggs, J. N. 
Summers (17. S. Dept, Agr, Bui 1080 (1922), pp, 14),— The discovery, during 
an extensive study of the gipsy moth, that in New England there are agencies 
of natural control responsible for a considerable mortality among the several 
stages led to investigations extending over a period of several years here 
reported. The work has shown that the failure of the egg clusters to hatch 



1»23J 


ECONOMIC ZOOLOGY — ^ENTOMOLOGY. 


55 


is cau8e<i by low temperature, an eyi>osiire between —20 and — 25® F. being 
necessary to kill entire clusters. Thougli some eggs in each cluster may be 
killed by an exposure of —15®, none will sllr^ive an exi)osure of — 25®. 

“ When the temperature is low enough an average of 70 per cent of the 
clusters may be killed, but this desirai>le <‘ondition (koelops only in the northern 
part of the infested area and only during certain .\ears Snow will protect 
the egg clusters from the effects of the cohl if it covers them; therefore, the 
greater the depth of snow the larger the number of clusters that will hatch 
the following spring. Maine and New Hamp.shire rcvndve the greatest benefit 
from nonhtttch. Central and northern Massachusetts also derive consider- 
afde benefit, ]iartlcuhirly in restricted localitit‘s. Connecticut, Rhode Island, 
the souThern and eastern parts of Massachusetts, and the coastal section of 
New Hampshire derive very little,, if any, benefit, for even alter the coldest 
winters nearly all eggs hatcli. Nonhat<*h is of a periodic nature, as occa- 
sionally New England is visited by a mild winter, after which lu'actically all 
eggs hatch. The benefit derived from nonliatch is offset to some extent by 
the injury <*<>ld weather works iiimn the i>arasites of the inotlC’ 

Zygoboihria nidieola, an important parasite of tlie brown-tail moth, 
C. F. W. Miteskbeck (f . N. nrpf, Jf/r. liul l(m pp. //c,s. //b-— This 

is a report of studi(‘s of the life history and bionomics ol a European tacbinid 
parasite of the br(»wn-tHil moth, first r(‘arod al ihe Cii)sy Moth Laboratory 
fluring the summer of IPdfi from (‘atfTpillars recf'ivod from Europe tln‘ pre- 
ceding winter. Notwithstanding d)sc‘ouraging results in rearing it, this tachinid 
became definitely established by 1910 and now occurs from Rhode Island to 
ii<»rtheasterri Maine, being relatively less nbundam in the s(‘etions wdiere very 
low temperatures are reacbe<l during the winter. 

The adults of this species appear during the latttT half of July and oviposit 
largely during the first three weeks of August. The egg is almost invariably 
placed on the venter of th(‘ host, and usually occupies a transverse position be- 
tween two pairs of true legs or, less fr^Muenlly, In^tween two jiairs of prolegs. 
Caterpillars from several days to two weeks old are preferred as hosts. Hav- 
ing been placfMl upon its host, the parasitic maggot begins to cut through the 
thin egg chorion and as soon as this is done it bores into the caterpillar. This 
act may he complet(*d within 10 minut(»s, but normally it takes from 20 to 30 
minutes. After (mtering its liost the parasite lives free In the body cavity for 
about 10 to 14 day.s and feeds on the fat body of the slowly developing (*ater- 
pillar. Tlien it enters the esophagus and remains there throughout its hiber- 
nation ra*rlo(l of about nine niontha Rather severe conifKdition is encountered 
from two hymenopterons pamsites ApanleJes lartrirolot' Vier. and Meteorus 
versicolor Wesin., which also hibernate in the small hrown-tiiil moth cater- 
pillars, the presence of either in the same host with Zygobothria causing the 
death of the latter. 

The host caterpillars commence feeding in the spring as soon as the buds 
<»pen, but the Zygobothria maggots remain inactive for several weeks longer 
and do not again enter the body cavity of the caterpillar to feed until late May 
and early June. Soon aftt'r becoming established in the posterior end of its 
host and in the Integtimental funnel, the parasite molts into the second stage. 
Throughout this Instar, wdiich rc>quires from 8 to 12 days, the maggot remains 
in the integumental funnel, and by the time It is ready to molt into the third 
and last larval stage, the host has spun Its co(‘ 0 (>n. From 4 to 5 days are 
required for the completion of the third Instar, just before the end of which 
ihe host Is killed, and the parasite forms its puparium in the integumental funnel 
Inside the host. An average of from 25 to 30 days is spent in the puparium, 

27469—23 5 
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after which the flies appear, some 8 to 16 days prior to the hatching of the 
eggs of the brown-tail moth, just in time to insure fertilization and development 
of the ova. 

This parasite has become a common species in New England and is of veiy 
great importance in the control of the brown-tail moth, especially in the southern 
part of the infested area. In dissections of thousands of hibernating brown- 
tall moth caterr)illars from all sections of New England, It has been common 
to And from 20 to 30 i^er cent parasitism by Zygobothria. 

The distribution of the pink bollworm of cotton, Pectinophora gossypi- 
ella Sannd., in Porto Rico, G. N. Wolcott {Jour, Econ. Knt., 15 {1922), No, -J, 
pp, 313, 314, i )- — With this account the author gives a map which shows 

the wide distribution of the i)est in Porto Rico. 

The pink bollworm in Porto Rico, G. N. Wolcott, J. D. Mobe, and P. 
SeIn, JR. {Porto Rico Depi. Apr. and Labor Sta. Circ, 63 {1921), Spanish ed., 
pp. 5-11, fips. 4), — A brief summary of information on Pectinophora gossypiella 
Sannd., which was discovered in Porto Rico in 1921, where it is now quite 
widely distributed. 

Notes on the characters by which the pink bollworm tP©cti*»ophora 
gossypiella] and the false bollworm [Pyroderces simplex] may be dis- 
tinguished, R. Avebna-SaccA {Pol. Agr. [Sdo Paulo], 19. acr., No. 8-12 {1918), 
pp. 656-665, figs. 4; ^0. ser.. No. 10-12 {1919), pp. 522-569, figs. 26).— This ana- 
tomical study is illustrated by numerous pen drawings. 

Tobacco plant injured by the seed corn maggot, W. E. Britton {Jour. 
Econ. Ent., 15 {1922), No. 4y PP- 276). — ^This relates to injury by Hyletnyia 

cilicrura Rond, in (Connecticut, an account of which has been noted from an- 
other source (E. S. R., 47, p. 155). 

The asparagus fly in the Department of Loir-et-Oher, H. Gond6 {Jour. 
Agr. Prat., 36 {1921), Nos. 26, pp. 13, 14, figs. 5; 27, pp. 35, 36, figs. 3).— This is 
a brief account of Platyparea poeciloptera , which causes serious injury to 
asparagus in Prance by mining the stem. 

Biology of the papaya fruit fly, Toxotrypana curvicauda, in Florida, 
A. C. Mason (U. P. Dept. Agr. Bui. 1081 {1922), pp. 10, pis. 2).— This is a 
report of studies of an Introduced species of fruit fly that occurs in Florida, 
an account of* which by Knab and Yothers in 1914 has been noted (E. S. R„ 
32, p. 60). Tlie growing Importance of this pest, due to its spread and the 
increase in the production of the papaya commercially, to the further 
studies of its biology and control here reported. 

The eggs, which are inserted into the seed cavity of the fruit, require from 
12 to 14 days to hatch at any time throughout the year. The young maggots 
remain for about tlie flrst half of their existence within the seed cavity feeding 
on the seed coverings and other fibers there, after which they eat into the 
flesh of the fruit, first close to the cavity and then farther out until when 
mature they are close to the skin. The period required for larval development 
varies from 10 to 27 days. The pupal stage, which is passed in the soil under 
infested trees, was found to vary from 18 to 44 days. The average length of life 
of the adult is from 5 to 7 days. The insect breeds throughout the year in 
Florida and is present in all stages at any month, there being about six gen- 
erations during the year. 

Jumping spiders and small red ants are the only natural enemies observed 
by the author. A poison simp was found to readily kill the adults, but it 
burns the trees very severely and can not safely be used. The number of flies 
can be very materlaUy reduced and the growing of papayas be made practical 
and profitable through (1) the selection of good seed and the production of 
fruits of oblong shape and thick flesh, which will offer more or less Immunity 
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to attack, (2) the conscientious destruction of the infested fruits on the trees 
early in the season before the maggots escai)e into the ground, and (3) the 
destruction of all Inferior plants and wild plants around the place which 
might serve to breed the pests. If a planting is sufficiently isolated from other 
papayas the flies may be killed out by destroying all the plants in the spring, 
about April or May, and resetting new plants. 

The mosquitoes of the United States, H. G. Dyar (U. 8. Natl Mug, Proc., 
62 {1922) t Art. 1, pp. 119), — Includetl in this synopsis of the mosquitoes of the 
United States are a key to the tribes and genera, keys for the separation of 
the species, and an index to the genera and species. 

Beaeoast flea-beetle (Disonycha maritiina Mann.) injurious to sugar 
beets in Sacramento Valley, Calif., H. H. P. Severin {Jour. Econ. Ent., 15 
{1922), No. P- S12).— Tho autlior records extensive injury to sugar beets by 
this flea-beetle in the Sacramento Valley, it riddling the foliage with holes 
and gnawing others in the beet root. 

The rhinoceros or black beetle of coconuts (Oryctes rhinoceros), J. C. 
Hutson {Trop. Apr. [Cej/lou], 59 {1922), No. 2, pp. 106-109, pi i).— This is a 
brief summary of information on O. rhinoceros. 

The Mexican bean beetle In the southeastern United States, N. F. How- 
ard {Jour. Econ. Enl., 15 {1922), No. If, pp. 265-275, figs. 2). — This is a progress 
report of work with Eptlachna corrupta Muls., based upon investigations by 
th(» U. S. T>. A. Bureau of Entomology in cooperation with the Alabama College 
Kxf)eriment Station. A map showing the distribution of the i)est in the United 
States up to Decenilxu* 31, 1921, and a diagram of its life history, together with 
much tabular data, are Included. 

Experiments with contact insecticides for the control of the Japanese 
beetle ( Popillia japonica ) , B. H Leach and F. J. Brtnley {Jour. Econ. Ent., 
15 {1922), No. If, pp. S02-S05). — The disccnery made in the summer of 1920 
that a soap solution kills the Japanese beetle by contact led to experiments 
here recorded in tabular form. They show that sodium soya-bean and potas- 
sium soya-bean soaps, selling at 8 to 9 cts. per pound and used at the rate of 
10 lbs. to 50 gal. of water, destroy as high as 90 and 80 per cent, respectively, 
of the Japanese beetle. The tests indicate that temperature is a limiting factor 
in the use of this treatment, the best results having been secured when the 
insects are exposed to the sun during the heat of the day. 

Bionomics of weevils of the genus Sitonn injurious to leguminous crops 
in Britain, II, D. J. Jackson {Ann. Appl Biol, 9 {1922), No. 2, pp. 95-115, 
pi 1, figs. 5). — This second part of the paper previously noted (E. S. IX., 45, 
p. 863) devils witli -5?. hispidula F,, 8. sulcifrons Thun., and 8. crinita Herbst. 

8, hispidula Is common throughout Great Britain on clover and alfalfa, the 
adults eating the leaves and the larvae damaging the roots; 8. sulcifrons is fre- 
quently abundant upon seed clover, the larvae feeding upon the root nodules; 
and 8. crinita frequents tares, clover, alfalfa, etc., but is rarely sufficiently 
common to cause injury. “ The adults of 8. hispidula are either fully winged 
or brachypterous, and two forms of brachypterous wings have been observed 
in 8. sulcifrons. The life history of these three species has been investigated 
in Britain for the first time. There is only one generation in the year. The 
adults Uve 12 months. The period of oviposltion and the length of the egg, 
larval, and pupal stages varies according to the species. The braconlds PeriUtus 
rutilus Nees, P. cerealium Hal., P. aethiops Nees, Pygosiolus falcatus Nees, and 
a species of Llophron are recorded for the first time as parasites of the adult 
beetles. The fungus Botrytis hassiana (Balsamo) Mtgn. attacks these species 
of Sitona.** 
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Broad-nosed grain weevil* Tl. T. Cotton (17. S. Dept. Agr. Bui. 10S5 {1922) ^ 
pp. lOy pi. 1 ). — The l)ruti(l-no«o(I grain weevil {Caulophilus lafinasus Say), first 
described from Florida in 1831 and thought to be a native Kjiecies, is now 
widespread throughout that State and has been reported from South Carolina 
and Georgia. While more often found infesting stored corn and chick-peas, 
It commonly attacks a variety of seeds and cereals, reducing them to a powdery 
mass through the combined efforts of the larvae and adult weevils. The studies 
of the life history and habits of the weevil here reported are based upon 
observations made at Orlando, Fla., during 1919, 1920, and part of 1921. In 
addition to the United States, the si:>ecies appears to be common In the West 
Indies, Mexico, Guatemala, and Madeira, and probably other Central American 
countries and in South Anierica. The species appears to be unable to attack whole 
grain or sml of a medium degrt^e of hardness, and is often associates! with the 
rice weevil. It is known to breed in corn, chick-peas, millets, acorns, and 
seed of the avocado and has occasionally been found brmling in the roots 
of the (lasheen and in sweet i)otatoe8- The adult weevils feed readily on 
wheat, barley, wheat flour, ginger, and macaroni. 

Data relating to the i)eriod and rate of oviposltion, etc., and details of the 
life history of 19 individuals from date of deposition of the egg to emergence 
of the adult, together with tlu? maximum, minimum, and mean ternix'rature 
for the period of development, are rejmrted in tabular form. Th(‘ variation 
in the period of development from egg to adult was from 25 days f(u* eggs de- 
posited in August to 79 days for eggs deposited In November. The average 
length of life of the adult weevil is ai)ont 152 days \vh('n reared in captivity, 
with a maximum of 244 days for an unfertilized and 209 for a ferliliz(‘d female. 

The larva is attacked by the thr(*e hymenopterous parasitic. Ccreocephala 
elegariH Westw., Aplastomorpha vanditici Tucker, and Zatropis sp., and the 
larvae, pupae, aud eggs by a preda<-‘ious mite, VedicuioidCH ventruvsus New’p. 

Technical descrii)tion8 of the immatui’e stages and a list of 14 references to 
the literature are included. 

A fumigant for cane grubs, E .Iakvtb (Fads About ^ugur. 15 {1922) y No. 
15, pp. 300. SOI). — This is a report from the Bureau of Sugar Experiment Sta- 
tions, Queensland, where pa rad I chlorobenzene has given the best results in 
cane grub control thus far obtained. In experiments in wdilch soil that had 
been dug 9 in. deep and allowed to settle for a few days was treated with a 
single line of 0.25-oz injections placed 1 ft. apart and 5 in. below^ the surface, 
examinations 9 days later showed it to be more or less hupregnated wdth the 
odor of the deterrent to a distance of 1 ft. each side of the injedions. Larvae 
placed at from 6 to 8 in. were dead and partially decoinj>osed, those at 0 in. 
dying but able to move convulsively, and those 1 ft. aw^ay alive and apparently 
normal. * 

“Grubs situated 9 in. from the chemical succumbed after 15 da>s, while 
those a foot distant, and control spe(flmens, continued unaffected throughout 
the experiment. The test was repeated later, with practically identical results, 
and further trials, in which the injections were reduced to 80 grains, placed 1 ft. 
6 in. apart, also proved satisfactory. . . . 

“ Investigations being conducted at the present time In very damp closely 
packed soil, In a field of first ratoons, have shown that injections of 4 gm. lost 
0.5 gm. during a i>eriod of 18 days, from which we may gather that under such 
conditions evaporation w^ould continue during a space of about four months. 
It is worth noting, however, that the deterrent odor remains In the ground 
long after all traces of its origin have vanished. Soil under cane stools treated 
March 5 was found strongly infected on May 8, three weeks after complete 
evaporation, from which we may reasonably assume that a limited area of 
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such contamlnjited 8oil-~comprIslng, say, a strip at least a foot wide— would 
continue repelliint until the odor became less decided. 

Dichlorbenzole fparadichlorobenzene] would prove an ideal fumigant for 
plant cane, ns it could simply be put in the furrows with sets when planting, 
and If applied tluring November or December the odor would have ample time 
to penetrate and render the soli on each side of stools distastetiil to the beetles 
and deter them from ovipositing in ground tlius contaminated In the event 
of eggs l)eing deposited near the plants this fumigant would eertainly kill any 
grubs that might hatch from them.” 

In no instance has experimentation with this fumigant been follow'ed by 
noticeable injury to tlie growing cane plants. 

Descriptions of miscellaneous new reared parasitic Hymenoptera, A. B. 
Gahan {U. S. Natl. Mnn. Pror , G1 (//U,?), \rt. 2^^, pp. 2'/; pi. i).— The 12 
s])ecies here descrdxMi as r«ew are Hoifas hyphaniriav, reared from Hyphantria 
sp. at Fredericton. B. ; M ivrohnK'on caulicola, reared from PyranHta advsiiei 
Heinr. at Urbana, 111., and i)robably at Scliiieotad.N , N. Y., and apparently also 
from P. nnhihiliH at li>swi(‘h, Mass, and P. pemtahs at Knoxville, Tenn. *, M. 
patmipetnac. reared from J^apaipemn friyida Smith at R,\e. N V.; (lelis micropH- 
tidift, reared from (‘ocoons of Mtrrophtis yortynae Uil. parasitizing Papatpmna 
nehtis GutmCe at llyt*; Podaynon (^rassulnra. from eggs (tf Mayitis sp. at Browns- 
ville, Tex.; HarmoWa loUi, from stems of Lotimn frnnifmtum L at Klk Grove, 
('ulif. ; PoJyMCi'liH inodentu^y reared from Hessian lly piiparia at Hanover and 
Garlisle, Pa ; AfiaHtatvs nnrroccntt i, reared from eggs of Mirroamfrum sp. at 
Carlisle and Wasliington, !>.('; Pu/o.sotcr inctallicvs, reared from wheat sterns 
containing Harmohfa sp. at San Miguel, (''alif., and also from Phytophaya de- 
fitructor (Say) at Concord, Calif.; Corcophayux saiKsctiae, reared from Sais- 
HvlUt niyta Niet. at Ancon, ('anal Zone: AuUilus ant illoruni, reared from larvae 
of P7'cn(’s ncro Fab. at ('aguas. P. K ; and TeJpnonntfi { Prophaniu'u^s) huaseolne, 
reared from the eggs of Pusscola fusra (llamp. ), a stalk borer, at Cedara, 
Natal. South Africa 

Argentine ant control campaigns in Mississippi, R. W. Harned and M. R. 
Smith {Jour. Peon. Ihit., /a (1922), No. J, pp 2G1-26Ii). — This is a brief report 
of successful control camiiaigns conducted in towns in Mississippi in coopei-a- 
tiori with the V. S. 1>. A. Bureau of Entomology. 

Notes on American gallflies of the family (\ynipidae producing galls on 
acorns, with descriptions of new species, L H. Weid (T. S Natl. }fus. 
Proc., G1 (1922), Art. 19, pp. 32, pis. 5, fiys. d).— The present paper gives 
descriptions of 12 new spwies, together with a synopsis of the galls and keys for 
the determination of the adults. 

A revision of the North American ichneumon flies belonging to the 
subfamilies Neoneurinae and Mlcrogasteriiiae, C. F. W. Mceskreck {U. S. 
Nail. Mus. Proc., 61 (1922), Ari. 15, pp. 7G, pi f).--This is a contribution from 
the Gipsy Moth and Brown-tail Moth Branch of the U. S. D. A. Bureau of En- 
tomology, which includes tables of the known genera of the braconid subfamilies 
Neoneurinae and Microgagterlrme, keys to the North American species, descrip- 
tions of 34 new siiecle.s, and synonymical notes, also figures of the fore wdng of 
representative species of North American genera known to the author. 

Douglas fir seed fly (Megastigmus spermotrophus Wachtl.) ([Or. Brit.] 
Forestry Comn. Leaflet 8 (1921), pp. 3, flgs. 4).— This is a brief account of 
M. spermotrophus, a small chalcidld which attacks the kernel and completely 
destroys n large proportion of Douglas fir seed. 

Beekeeping, A. Kaltenbaou (Die Bienensucht: Anweiswiy zur Behandlung 
vines Bienenvolkes nach Moderner BetHehsweUe. Mumch-OIadhach : Volks- 
rereins-Verlag, 1921, pp. 93, flgs. 35).— This Is a small handbook on beekeeping. 
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Bacteria and molds in dehydrated vegetables, S. C. Prescott, P. F. 
Nichols, and R. Powers (Amer. Food Jour., 17 (1922), No. 6, pp. 
figs. 6 ). — ^This contribution from the Bureau of Chemistry, U. S. D. A., consists 
of a report of a study of the numbers and tyi>es of ijacteria and molds found 
on dehydrated vej?etablcs, the relation of temperature and humidity during 
storage to the development of these organisms, and the relative efficiency of 
different types of containers in preventing spoilage of dehydrated products. 
The dehydrated vegetables ustxi were obtained from three commercial de- 
hydrating plants in different sections of the country and included shredded 
cabbage and carrots; sliced onions; riced, quartereil, and sliced potatoes; spin- 
ach; sliced tomato; vShredded and sliced turnips; turnip tops; and a soup 
mixture. Suspensions of the dehydrattni products in water in 1 to 20 dilution 
were incubated at 37® C. for 2 hours in order to loosen and free the microor- 
ganisms from the material. Varying dilutions were then plated on plain and 
dextrose agar and incubated at .37® for 48 hours, after which counts w^ere 
made In the usual manner. The various types of colonies wore then isolated 
and identified. 

This preliminary study showed that bacteria and molds are normally pres- 
ent in commercially dried vegetables, the form(*r varying in number from 
several thousand to several hundred thousand ihu* gram and the latter from 
several hundred to several thousand per gram. The l)a<‘teria belonged chiefly 
to the soil and water typos, and the molds were the common molds of decay. 

In the study of the effect of \^rying conditions of KStorage on the bacterial 
and mold count, two types of containers were used, one a small friction-top 
tin can in which the product remained practically constant in moisture con- 
tent, and the other a small waxed paper carton which allowtMl the product 
to lose or absorb moisture depending upon the relative humidity of the atmos- 
phere, The vegetables were stored in the two types of containers, ex[)osed 
to different conditions of temi)erature and humidity for 2, 4, and 0 weeks, and 
then examined for moisture content, number of bacteria and molds per gram 
and change in appearance. 

It was found that, under all (*onditions of teinix^rature, if the moisture was 
kept below the critical point at which multiplication of organisms occurred, 
there was first a gradual decrease in the number of bacteria, after which the 
number remained constant. Under the same conditions the number of mold 
spores remained the same. When stored in a humid atmosphere under con- 
ditions permitting absorption of moisture, there was a rapid increase in the 
number of bacteria and molds, with an increase in the moisture content. 

An examination of different types of containers confirmed the conclusion 
that moisture is the chief factor in the development of microorganisms and in 
the subsequent decay of the vegetable. Tin cans with friction tops rendered 
perfect protection against moisture absorption, while paper cartons, paraf- 
fined and unparaflBlned, were suitable under dry conditions of storage but did 
not prevent spoilage when the conditions were humid. Paraffined cartons 
protected the products longer than unparaflined. 

Inspection of fruit and vegetable canneries, compiled by F. B. Linton 
(U. 8. Dept. Agr, Bui. 108i {1922), pp. This publication has been compiled 
to furnish information to food Inspectors on the inspection of fnilt and vegeta- 
ble canneries for the purpose of preparing a reiwrt to serve as a basis for 
administrative action in the enforcement of a food-control law. General 
features of cannery inspection are first discussed, Including the establishment 
of right relations with the proprietor, and the examination of raw materials, 
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surroundings of the cannery, canning processes, the finished products, grades 
and labels, and the sanitary features of the factory. This is followed by 
speciiic directions for tomato cannery insiK'ction and for making an inspec- 
tor’s report, the latter being illustrated by a typical form for reporting the 
inspection of a pea cannery. The rest of the publication consists of brief 
statements concerning the customary procedures In the commercial canning 
of specific fruits and vegetables. 

Soy bean, the most perfect crop plant, J. .1. Willaman {Amer, Food 
Jour,, 17 (1922), No, 7, pp. Jfi, 12, fig, 1),—A popular article on the utilization 
of soy beiin.s in human nutrition. 

What to feed a child during the first year, J. C, Wintmks {Tex. Univ. Bui, 
220i {1922), pp, 15), — This is a collection of useliil information on the artificial 
feeding of infants during their first year, together with a brief discussion of 
the optimum diet for the mother during pregnancy and nursing. 

Your child needs milk, vcigetables, fruit, and whole grains. Is he get- 
ting them? M. Biudseye {Child Welfare Jour., 1 {1922), No. 1, pp, 18-21 ). — 
An accouiit is given of a plan for food .selection in child welfare work, whereby 
tlie body needs will all be met This embodie.s the conclusions readied as a 
result of a number of conferences of extension specialists. 

[Child welfare work of Saskatchewan J {Pub. ^erv. Mo. [Saskatchewan], 
10 {1922), No. 12, pp. Thi.s summary and discussion is based upon an 

an address by F. C. Middleton at the twelfth annual convention of the Home- 
makers’ (dubs, University of Saskatchewan, June 21, 1922. 

Kailroad eating bouse and dining oar catering {Hotel Mo., 30 {1922), 
No. 350, pp. 58-67, figs. 15). — An account is given of the system used on the 
dining curs and lunch rooms of the St. Louis Southwestern Uailway. Forms 
used for ke(‘ping track of foods and furnishings, etc., are shown, also typical 
menus. A feature of this service is the attention paid to local foods. 

Effects of chronic stiirvation during tlic siege of Kut, V. Hehik {Brit. 
Med. Jour., No. S205 {1922), pp. S65-S68) .--This paper consists of notes on the 
state of nutrition and general health of the members of tlie Bnrish garrison 
toward the close of the siege of Kut, which lasted from December 4, 1915, to 
April 29, 1910. During the siege the rations were gradually reduced from 
3,000 calories for the British soldiers and 3,100 for the Indian to 1,850 and 
1,110 calories, respectively. The final ration of the British soldier consisted 
of brown bread 0 oz., lean horsetlesli 24 oz., and green stuff, herbs, and grass 2 
oz. daily and of the Indian troops coarse barley flour 5 oz., lean horseflesh 12, 
and green stuff 4 oz. Among the effects of this starvation diet were progressive 
loss in weight, lowering of the boily temperature, inclination to sleep, and nv 
duction of the pulse rate. The chief diseases during the siege were diarrhea, 
dysentery, chronic debility, and scurvy among the Indian and beriberi among 
the British trwps, as previously noteil (E. S. R., 43, p. 202). 

The paper closes with a discussion of tlie methods of treatment of chronic 
starvation. The necessity is emphasized of great caution and discretion in 
returning to ordinary food after long periods of partial starvation. The 
author states that in his own case it vv^as about two years before the diges- 
tive organs had recovered thedr normal functional activity. 

Studies on the digestibility of proteins in vitro. -lll, On the chemical 
nature of the nutritional deficiencies of aracliin, D. B. Jones and H. C. 
Watkeman {Jour, Biol. Cheni., 52 (1922), No. 2, pp. S57S66). The methods of 
artificial digestion employed In previous studies of this series (E. S. R., 46, 
p. 168) have been applied to arachin with a view to determining whether the 
biological inadequacy of this protein is due to incomplete digestibility, as 
siiggested by Sure (E. S. R., 44, p. 462). 
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Arachin was found to be less readily digestible in vitro by pepsin and tryp- 
sin than any of tlie proteins thus far tested under the same conditions. At- 
tempts to improve its digestibility by boiling with water at ordinary pressure 
or by heating with steam at 15 lbs. i)ressure were unsuccessful. On subjecting 
arachin to hydrolysis with n/10 sodium hydroxid at 80° C. a partial cleavage 
product was obtained ^^hich contained about 3S.8 per cent of the original pro- 
tein. Of tile 1.88 per cent of histidiu contained in arachin, 1.31 per cent was 
found in this cleavage prodU(‘t, of 13.51 per (‘ent arginin 4.55, of 1.14 per cent 
cystin 0.37, and of 4.98 per cent lysin 1.95 i>er cent. This partial cleavage 
product proved \ery dilticnltly digestible in vitro. It is considered possible 
that the action of pei>sin and trypsin upon this protein may be similar to the 
action of dilute hot alkalis, and that perhaps the nutritional failure of arachin 
may be due to tlie large proiK>rtion of the basic amino acids found in the 
alkali-resistant fraction of the protein. 

The relation between the endogenous catabolism and the iionproteln 
constituents of the tissues, H. H. Mitciiell, W. 11. Nf.venh, and F. K. Ken- 
dall {Jour, liiol, Vnem., 52 {1922), Xo. 2, pp. Various theories con- 

cerning endogenous nitrogenous cataimlisin are reviewed and discusseil, and 
an experimental iii\(‘stigatioii is reported, the rc'sulls of which are thought 
to lend supiKirt to the the<.)ry advanced by tlie authors that “ the minimum 
endogenous catabolism of nitrogenous <-omi)ounds is essentially not a catabolism 
of [irotein but of nonprotein substances’* The eviden(*e upon which this theory 
is based is that analyses of the body tissues of rats killed after varying }>eri- 
ods on an ordinary diet, a noriprotein diet, tind starvation show a remarkable 
constancy in the concentration of the total nonprotein nitrogen and sulphur 
and of the amino nitrogen. The values obtained for creatin were all lower in 
the tissues of the rats on a nitrogen-free ration than on a normal ration. This 
is thought to be due to the absence of an exogenous protein catabolism. 

“It would api>ear that most of the creatin in the tissue.s is present as an 
integral part of tlie protoplasmic mechanism, iierfortuing some function in the 
life of the cells. A relatively small and variable fraction of the cii^atin in 
the tissues would seem to be ilerived from the catahollsin of dietary protein, 
probably representing an intermevliate state in the catabolism of arginin and 
possibly other amino acids. If tlie intake of dietary protein is excessive, and 
particularly if the protein is rich in arginin (and possibly other creatin pre- 
cursors), some of the creatin, produced noriiiully only as an intermediary 
product, finds its way into the urine.” 

The H-ion concentration of human feces, C. S. Robinson {Jour. Biol. 
Cliem,, 52 {1922), No. 2, pp. 445-^66, fwa. 3). — This contribution from the 
Michigan Experiment Station consists of a study of the reaction of human 
feces from apparently healthy subjects on mixed diets. By the use of various 
laxatives it was found possible also to study the effects on the reaction of the 
retention of the material in the intestines. A study was also made of the influ- 
ence on the fecal reaction of inoculating the int^^tines with acid- forming bac- 
teria. All H-ion concentration determinations were made electrouietrlcally, 
using the general technique and apparatus of Clark. 

Prom repeated examination of the feces of two healthy men and from single 
tests of the feces of many other individuals, the conclusion has been drawn that 
the normal fecal reaction varies between pH 7 and 7.5. It is noted, however, 
that when a series of observations is made over a long period, occasional values 
are found which are outside this range. 

The effect of common laxatives, whether alkaline or not, is the production 
of au acid stool. An exception to this was physiological salt solution, which 
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caused a marked laxative effect with no change in reaction. Diarrhea was 
accompanied by acidity and constipation by alkalinity of the feces. 

No change in reaction of the feces was brought about by the introduction of 
acidophilic bacteria into the intestines. In some subjects, however, the con- 
sumption of lactose in addition to the BucAHuh acidophilus cultures (*aused an 
increase in tlie acidity of the feces. It is suggested that infants may (‘xhibit 
the same sensitivimess to this sugar, whi(‘h would explain the reported acidity of 
infant fe(*eH on a diet of human milk wliich contains much more lactose tlmii 
cow’s milk. The conclusion is drawn that tlie idiyslological factor is the j)re- 
dominaut one in influencing fecal reaction. 

Note on urinary tides and excretory rhythm, ,1. A. Campbell and T. A. 
VVebsteb {Btochem. Jour., 16 (1922), Ao 4^ pp. 507-5JS). — The study of day 
and night urine un<U*r differcait conditions (10. S. H, 47, p. G4) has been ex- 
tended to analyses of day and night urine (1> during a routine of day star- 
vation for 48 hours with food only at niglit, (2) during complete starvation for 
24 hours, and (2) during a reversed routine for 9G hours, the subjects sleeping 
during the day and working with regular meals during the night. 

Under the starvation routines no change took place in the differences between 
day and night urine. The total nitrogen, urea nitrogen, water, and chlorlds 
were (‘xcndnl in gnuiter quantities during the day tlian at night, and the acidity, 
phosphates, and ammonia nitrogen were greater at night than during the day. 
In the re\ersed routine the pho.sphates for the day were greatly increased in 
the tw'o subjects carrying on the test. In one subject tlie other results were 
about tln‘ same as vNith the regular routine, while in the other the acidity and 
ammonia nitrogen wen* also higher during the day wdien sleep was taken. 

In discussing the data obtained, it is pointed out that consideration must be 
taken of ihe fact that the subjects were not us*ed to the reverse routine, and 
that the results, theretore, belong to a transitional t>eriod. It is emphasized, 
h()we\er, that the higher figures for phosphates, whether found by day or by 
night, always accompanied sleep. 

The importance of zinc in the nutrition of animals. — Experiments on 
mice, <» Hektkam) and \^. Henzon (Uom/>f. Bcttd. Acad. Sci. [I*ariff], 175 
(1922), i\o. 5, pp. 28.9“ 2112). -“Further evidence of the need of the animal organ- 
ism for zinc (E. S. K., 4(>, p. (>(>7) is <’oimi(lere<l to he furniKhed hy data reported 
in this paj)er. 

Twenty mice comprising fl\e litters were placed at w’eaiung im synthetic diets 
differing (>nly in zinc. Aside from various purititnl salts, the diets eonsisted of 
potato flour, casein, cellulose, lactose, and cocoa butter, all of the ingredients 
being freed from traces of zinc. To the food of half tiie animals in each litter 
0.01 gm. of crystallized zinc sulphate was added for every 100 grn. of the basal 
diet. The amount of food eaten, loss in weight, and survival iieriod of all the 
unimals are tabulated. In eu(‘h litter the animals receiving the addition of zinc 
lived considerably longer than those reviving no zinc. 

The practical application of the results of vitamin studies, L. K. Holt 
(t/ovr. Amer. Med. Assoc., 79 (1922), No. 2, pp. 129-132).— A general discus.sion 
from ihe medical point of view and with particular reference to tlie nutrition 
of children. 

A modification of basal diet for rat feeding experiments, M. Bond 
(Biochem. Jour., 16 (1922), No. 4. pp. 4'^9-4Sl, fifl. /).“-The use of dried egg 
white in place of casein in basal vitamin A free diets for rats is suggested on 
account of the difficulty in freeing casein completcdy from vitamin A. The 
egg w'hlte is first soaked over night in tap water and the solution then heated 
gently to coagulate the protein. The basal ration first used consisted of the 
soaked and cooked egg white 30, salts 5, marmite 5, strained lemon juice 6, 
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potato starch 40, and hardened cottonseed oil 15 parts. The growtli curves of 
three rats on this diet showed considerable growth for about four weeks, after 
which the curves flattened out. 

In experiments with a lactatlng rut and her young some evidence was ob- 
tained that the amount of protein was excessive, and consequently a second 
series of experiments is under way in which the amount of protein has been 
reduced to 20 per cent. 

Observations on the distribution of vitamin B, S. R. Damon {Jour, Amer. 
Med, Asaoc., 79 (1922), No. 2, pp, 12^, 129, figs. 2). — A limited amount of evi- 
dence is presented Iroin wludi the conclusion is drawn that commercial beef 
extract and peptone are devoid of vitamin B. TJie materials tested were ad- 
ministered to rats declining on a diet lacking in vitamin B, the amounts given 
comprising 2,5 and 7.5 per cent of the ration. 

In the four cases reported for peptone the decline in weight continued, as 
also ill the two cases in which beef extract was given to the extent of 2.5 per 
cent of the basal diet. Tnc two curves presented for the 7.5 per cent beef 
extract show a very slight growth for two weeks, followed by a decline, 

The preparation of cod liver oil and the effect of the processes on the 
vitamin value of the oils, J. C. Drummond and S. S. Zilva {Jmr. Soc. Ghent. 
Indus,, 41 (1922). No. 15, pp, 280T~284T, fig. /). — Tiiis is a detailed report of an 
investigation at (-hief centers of the cod li\er oil industry in Norway of 
various methods in use for the manufacture and rcflning of cod liver oil with 
refereiK'e to possible destruction of the vitamin A content of the oil. A general 
description is given of th(‘ cod fisheries of Norway, the methods of the manu- 
facture of the oil, and the uses to which the different products of relining are 
put, and data are presented on the relative values of the different products as 
sources of vitamin A. The conclusions drawn from this investigation have 
been noted in part from another source (E. S. K., 47, p. 768). 

The chief variations in the vitamin activity of lish liver (»ils are thought to 
be due not to the methods of inanulacture and relining, hut chiefly to changes 
in tlie diet or the jiiysiological state of the fish at different seasons. From the 
standpoint of vitamin etliciency, it is considered unnecessary to prohibit the 
mixing of cod livn^r oils with other lish oils or to remove the stearin from the 
oils as is now done in the better quality oils. It is suggested that if this re- 
moval is advisable for other reasons the stearin should he used for eilible 
purposes instead of technical on account of its high content in vitamin A, 
A daily dose of 0.1 gm, of tlie stearin is said to give better growth than an 
equal amount of an average sample of dairy butter. 

The etiology of rickets in infants: Prophylactic and curative observa- 
tions at the Vienna University Kinderklinik, H. Chick, E. J. Dalyell, M. 
Hume, H. M. M. Mack ay, and H, H. Smith {Lancet [London], 1922, II, No. 1, 
pp. 7-11), — This is a brief report of an extensive inquiry into the etiologj^ of 
rickets, the investigation being conducted under particularly favorable condi- 
tions at the Vienna University Kinderklinik where, through the cooperation 
of C. F. Pirquet, it was possible to study the influence on the prophylaxis and 
cure of rickets (1) of diet under constant conditions of general hygiene and 
(2) of light under constant conditions of diet. 

For tlie first part of the study 04 cases were under observation for periods 
of from 5 to 15 months. On admission to the hospital the infants, none of 
whom showed any evidence of rickets, were placed in two groups on Diets I 
and II. Diet I consisted of fresh undiluted milk, with the addition of from 
8 to 10 per cent of sugar, cereals after the age of 5 months, and later fresh 
fruits and vegetables. Diet II consisted of standardized full-cream dried milk 
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prepared to yield a fluid containing 13 per cent of solids, 3.4 per cent of protein, 
3.4 per cent of fat, and 5.3 per cent of sugar. Tliis was further diluted for 
infants under 3 months, and for older infants additions of cereals were made. 
The infants in this group also received varying amounts up to 8 gm. daily of 
cod liver oil. In both groups there was a daily allowance of from 5 to 10 
cc. of raw lemon Juice, swede Juice, or tomato Juice. It is stated that the 
vitamin A value of the milk in both diets was low. X-ray diagnoses were 
taken as the criteria for the presence or absence of rickets, and the results 
obtained were grouped to sliow the influence of season, diet, and age upon the 
incidence of rickets. During the summer no case of rickets was detected in 
either group. In late winter and spring 14 of the infants on Diet I developed 
rickets but none on Diet II. Most of the cases occurred in infants under 6 
months of age. 

Observations on the effect of light were made on 14 infants developing 
rickets, as noted above, and upon 18 more severe cases admitted to the hos- 
pital between January and xVpril. With the exception of one child 2 years 
of age, all were from 4 to 18 months old when treatment began. Three 
methods of treatment were studied: Treatment with cod liver oil 6 cases, 
exposure to the mercury vapor quartz lamp 7 cases, and outdoor treatment 12 
cases. The rest, serving as controls, remained indoors with no change in 
diet. 

In the (‘od liver oil treatment the oil was gi\en in from 5 to 10 gm. daily 
doses, starting witli from 1 to 2 gm and increasing as rapidly as possible. 
Healing processes could he demoiislrated radiographically In from 2 to 4 weeks. 
The treatment with the mercury vapor quartz lamp was given 3 to 4 times 
w^eekly, heginniiig witli 5 minutes’ exposure at a distance of from 80 to 100 
cm., (he time h(‘ing gradually increased to 30 minutes and the distance reduced 
to 00 cm. The results obtained were indistinguishable radiographically from 
those obtahied with cod liver oil, lieallng of the rickets being apparent in 
from 2 to 4 weeks The outdoor treatment consisted in exi>osing the patients 
for varying pc^ricKls to w'cather conditions. Seven cases were exposed to 

direct sunlight, 2 w’ere shaded from the direct rays of the sun, and 3 w^ere 

exposi*d to sunlight and also had additions of (*od liver oil to the diet. The 

response w'as relatively most marked in cases receiving cod liver oil and ex- 

posure to sunlight simultaneously, aud the rate of hone healing in the others 
was proportional to the amount of exposure. The controls remained in about 
the same condition during the early spring, hut in May tended to show slow 
recovery. 

In discussing thes<* results particular emphasis is placed on the identical 
action of cod liver oil and light therapy, and the possibility is suggested that 
If the antirachitic action of cod liver oil is due to its content of vitamin A or 
some factor with a similar distribution, the similar effect of light may be due 
to a special photosynthesis of this vitamin in the animal l) 0 (ly. 

Note on the X-ray diagnosis of rickets, H, Wimbkrgeb (Lancet [London], 
1922, 11, No. 1, pp. 11, 12 ). — In connection with the above report, a brief 
description Is given of the radiographic evidences of the onset and beginning 
of healing of severe rickets. 

The phospholipin of the blood and liver in experimental rickets in dogs, 
J. S. Shabpe (Biochem. Jonr., 16 (1922), No. 4, pp. 486-4S8 ). — The blood and 
livers of some of the experimental puppies used in the investigation of rickets 
by Paton and Watson (E. S. R., 46, p. 360) have been examined for their phos- 
pholipin content with a view to throwing some light on the theory developed 
by Paton (E. S. R., 47, p. 567) of a disturbance in the metabolism of phospho- 
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llpins in rickets. While the data obtained are not extensive enoujj:h to warrant 
definite conclusions, the phospholipins of the blood and the liver in the rachitic 
pups studied were lower than in the nonrachitic, likewise, the amount of 
phospholipins in the liver was smaller in proportion to that in the blood in 
rachitic than in nonrachitic animals. 

The influence of light in prevention and cure of rickets, A. F. Hess 
(Lancet [London^, 1022, JL No. H, pp. 367-360) .—In this lof'ture, given before 
the Royal Society of Medicine, Ijoiidon, on July 7, 1922, the author reviewed 
the evidence previously reported on the rOle of light in the etiology of rickets 
and reported briefly fiirther experiments undertaken with a view to establish- 
ing the limits of this action. 

By the use of a series of filters allowing the passage of light rays of different 
lengths, it was found that the prote<*tive ra.\s are in the ultraviolet zone and 
are about 809 p or shorter. The intensity of the light, as well as the wave 
length, was found to jday an important part in the protection secured by radia- 
tion. By the use of cloth filters of various kinds, it was found that there is a 
certain amount of filtration of the active light ni.\s through the fabric, depend- 
ing upon its texture and color Exposure of rats to Uoentg<m rays in small 
dos(^8 did not jirotect the animals from rickets, nor was rickets induced by 
massive doses of these rays. 

The use of morphin in coiiiiectioii with serumtherapy of botulism, .1. 

Bbonfenbkenner and II. Weiss (Soc. Expt. IHol, and Med. Proc., 19 (1922) ^ 
No. 6, pp. 296, 297) — It is reported briefly that in an attempt to find a substi- 
tute for ether anesthesia in the serum therapy of botulism (E R. R., 46. p. 64 > 
morphin has given the best results. The Rubcutaneons injection of 0.02 gin. 
of morphin in 10 fier cent solution into 250-gm. guinea pigs following the 
ingestion of 125 M. L. D, of botulinus toxin has been found to delay the death 
of the animal from the toxin by from 16 to 84 hours, thus making it possible 
to save the animal if antitoxin is administered as late as 24 hours after the 
ingestion of the toxin, 

ANIMAL PEODUCTION. 

On a method of estimating the number of genetic factors concerned in 
cases of blending inlieritance, W. E. Eartle (aSV ici/ce, {1921), No. 13H7, 
pp. 93-96 ). — The author siiggeRts a method <d‘ calculating the number of gimetic 
factors involved in blended inheritance, which consists of a table showing the 
calculated Fa standard deviations expressed in percentage of the difference 
between tlie parental races where from 1 to 384 different genetic factors are 
Involved. In calculating the number of factors involved in any specific case, 
the following formula is suggested: 

Difference between the standard deviations of Fi and Fa 

^ 2QP 

Difference between the means of the 2 pure parental races 

The result is compared with the nearest percentage standard deviation shown 
in the table, and the number of factors involved are thus determined. The 
application of this method to corn and rabbit crosses is shown. Where all 
factors involved in blending inheritance are not of equal value, of course this 
method would not api>ly. 

Inheritance of webbed toes, R. Schofield (Jour. Eeredity, 12 (1921), No. 9, 
pp* 400 f 401 , figs. 2 ). — The occurrence of webbed skin between the second and 
third toes m all the male offspring of males showing this character is noted In 
the author’s family. None of the females show this character, and evidence 
indicates that they can not transmit it. 
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The Y-chpomosome type of sex-linked inheritance in man, W. E. Castle 
(Science, 55 {1922), No. HS5, pp. 703, 70Jf). — In a (liHciission of the above 
article, the author shows the similarity between the inheritance of the webbed 
toes and the distribution of the Y-chromosoine. Special reference is made to 
a character inherited in a similar manner in fish (E. S. K., 45, p. 370). 

The relation of the endocrine glands to Iieredity and development, L. F. 
Bakker (Science, 55 (1922), No. lJfS5, pp. 635-690 ). — In the presidential address 
before the 1922 meetinjr of the Eugenics Research Association, the author dis- 
cusses the endocrine organs with spmal refenuice to the possible influence of 
hormones on heredity. His conclusions appear to he mainly negative. 

The method of balancing rations, B. I. Mast kovsky (Jour. Dairy Sci., 5 
(1922), No. 3, pp. 291-300 ). — The Jiuthor suggests the use of a “ United Feeding 
Standard,” which is claimed to he a fusion of the merits of the mo<lified WolfC- 
Lehman, Armshy, and Ilac'cker standards for balancing rations. The proper 
relationshij) between the nitrogenous, carbonaceous, and bulky feeds should 
be maintaine<l, and an example <>f the r>roce8s of balancing a ration for a herd 
is given. 

The role of cystin in the dietary properties of the proteins of the cow- 
pea, Vigna sinensis, and of the field pea, Pisum sativum, A. J. Finks, D. B. 
Jones, ami C (>. .Ioiinh (Jour, fiiol. Chont , 52 (1922), No. 2. pp. If03-/fl0, 
'))• — ^n r(‘porting tlie lesults of experiments carried on at the Bureau of 
(Uiemistry, U. S. 1). A., to d(‘termin(‘ the feeding values of cowjKms and field 
IH'as for rats, it was shown that cooked or raw covvpeas, when composing 70 
per cent of the ration (10.5 pta* cent protein), produced only one-third to two- 
thirds of th(‘ normal rate of growth. When 9.33 per cent of cystin was added 
to the ration normal growth was obtained With field pieas, either raw or 
cooked, as 01 i>er cent (10.5 p(T cent protein) or 75 |>er cent (20 i>er ceixt 
protein) of tlie diet, normal or very nearly normal growth followed. The 
other ingredients in the rations were Osborne and Memhd’s salt mixture, 
starch, butter fat, and lard. 

The chemical composition of guinea grass and Para grass with refer- 
ence to their feeding values for animals, F. A Lopez DomIngpez (Porto 
Pico Dept. Ayr. and Labor Sta. Dire. 61 (1922), Spanish ed., pp. 5-^5 ). — The 
chemical analyses of a number of samples of Para grass and guinea grass in 
different stages of maturity and growth groun on different types of soil are 
given on fresh and air-dried bases, with averages for the immature and mature 
samples and those grown on the different tyt)es of soils, as well as similar 
analyses of these materials previously reported by other investigators. The 
following table gives the average composition of the fresh mature and immature 
samples : 

Average iyercentage composition of all mature and immature .samples of Para 
and guinea grass analyzed. 


Kind of grass. 

Stage. 

Water. 

Protein. 

Fat. 

Filler. 

Carbo- 

hydrate. 

Ash 

Energy. 

Nutri- 

tive 

ratio. 

Para 

Do 

Guinea 

Do 

Immature 

Mature 

Immature 

Mature 

Per ct. 
82.02 
72.95 
77. 38 
70.00 

Per et. 
2.18 
2. 13 
1.82 
1.56 

Per ci. 
0.76 
.56 

.54 

.62 

Per ct. 
5. 13 
7. 48 
6.67 
9. 94 

1 

Per ct. 
7. 47 
11.37 
9.61 
12. 21 

Per ct. 
1.40 
2.43 
2,27 
2,78 

Caloriee. 
0.052 
.077 
! .084 

.085 

1:4.2 

1:5.9 

1:5.9 

1:8.7 


A discussion is also given of the place which these feeds may take in the 
rations of dairy cows, horses, and mules. 
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New African feeding stiiifs (Bui. Imp. Inst. [London^, 19 No. 4, pp. 

452-457). —-The analyses of the seeds of Seshania cinerascens, Crotalaria juncea, 
and Scholia, near latijoHa, which were received from Africa, were determined 
as follows : 

Composition of the seeds. 


Seeds. 

Mois- 

ture. 

Crude 

protein 

Fat 

Fiber. 

Carbo- 

hydrates 

Ash. 

Nutri- 

tive 

ratio. 

Food 
units 1 

Sesbania cinerasceM 

Per ct 
11.4 

Per (t. 
21.7 

Per ct. 
4.8 

Per ct. 
12.2 

Per ct. 
47.0 

Per cl. 
2.9 i 

1:2.7 

113 

C.juncea 

Scholia near lattfoha . . .a. . . 

H.6 

34.6 

4.3 

8.1 

41.1 

3.3 

1:1.5 

138 

1 8.6 

9.8 

2.6 

8.7 

68.2 

2.1 

1:7,6 

99 


Equals percentage of starch plus 2.5 times the sum of the percentages of fat and cnide proteins. 


Alkaloids were thought to be present in the Sesbania seeds. None of the 
seeds were reported as being very palatable. In referring to the analyses of 
Sesbania seeds previously noted (E. S. R, 48, p. 170), it is stated that the 
species was mossfimbirensis and not aculeata as believed. 

Commercial feeding stuffs, 1921->22, J. M. Bartlett (Maine Sfa. Off. 
Insp., t04 (1922), pp. 25~4S). — This is the usual annual report of official inspec- 
tions of feeding stuffs (E. S. K, 40, p. 572) containing the guaranties and 
analyses as found of samples of cottonseed meal, linseed meal, gluten meal, 
gluten feed, meat scrap, tish meal, hone meal, hominy feed, oat hulls, dried beet 
pulp, wheat bran, red dog flour, wiieai middlings, wheat mixed feed, and the 
usual proprietary stock and poultry feeds. 

Third annual report of the division of feed inspection for the year 
1921, H. A. Halvorson (Minn. State Dairy and Food Comn., DU). Feed Insp. 
Ann. Rpt., S (1921), pp. 169). — In this report the author explains the Minnesota 
feed law and gives the definitions of feeding stuffs as adopted by the Association 
of Feed Control Officials of the United States. 

The estimated amount and value of feeds sold for consumption in Minnesota 
during 3921 are given in a table, as well as the feeds which were removed from 
sale because of improper labeling. The guaninteed and found analyses of the 
1,207 samples of feed analyzed by the inspector are reported in tabular form. 
These feeds include wheat middlings with and without ground screenings, 
wheat bran with and without ground screenings, flour wheat middlings with 
and without ground screenings, red dog flour, wheat mixed feed, rye middlings 
with and without ground 8creening.s, ground barley, malt sprouts, barley feed, 
gluten feed, hominy feed, linseed oil meal, ground linseed cake, cottonseed meal, 
cottonseed feed, cottonseed cake, alfalfa meal, dried beet pulp, meat scrap, 
fish meal, tankage, ground oat hulls, oat middlings, ground oil cake meal, flax- 
seed, alfalfa hay, and distillers* dried grains, as well as the usual proprietary 
stock and poultry feeds. 

Food animals and meat consumption in the United States, J. Eobebts 
(V. 8. Dept. Agr., Dept. Circ. 241 (1922), pp. 19. figs. 8).— Data are presented 
to show the gradual increases which have occurred in the human population from 
1850 to 1922 as compared with the cattle, sheep, and hog populations which 
have remained more nearly constant since 1885 or 1895 for the different classes 
of meat animals. This has been accompanied by a reduction In the per capita 
consumption of meat from 170.9 lbs. in 1908 to a low point of 131.8 lbs. In 1937, 
and which has irregularly increased to 144.9 lbs. in 1921. 
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The miinber of purebred animals in the United States by States, the monthly 
ratio of births to animals slaughtered, and the foreign trade in meat are dis- 
cussed and presented in tabular and graphical form. 

[Beef rattle feeding experiments at the North Dakota Station] (North 
Dakota SIta. llul. 159 (1922), pp. 11, 12, 15-19). — Trials in determining the 
carrying capacity of the native range grasses of North Dakota gave practically 
the same results as were obtained in 1919 (E. S. R., 45, p. 267). 

Sixty-one 2-year-old steers, mostly from the above trials, were started on a 
56-day fmling trial in early November. At the end of the trial they were fed 
for 18 days on sunflower and corn silage, mixed in the proportion of 4:3, 
followed by 18 days’ feeding on corn silage. Tlie respective daily gains made 
were 1.54, 1.8, and 1.1 lbs. per steer Roughages in the form of low-grade 
alfalfa hay, sweet clover hay, and coarse timothy hay were fed; also brown 
liay made from sweet clover and 2.5 lbs. of a grain mixture of 1 part oil meal 
and 4 parts corn meal per head T)er day. Results on the shrinkage of some of 
the short- fed steers showed that the shrinkage was heavier than on fat steers, 
averages of 7 and 5.8 per cent, respectively, being reported. 

[Nutritional studies of hay from native prairie grasses and Russian 
thistle silage] (North Dakota Sta. Bui. 159 (1922), pp. 24, 25). — Cuttings were 
made in April, 1920, of hay from native i)rairie grasses that had wintered over, 
in July from prairie that had been cut the previous fall, and in October of 
the mature growth, including that which had remained from the previous year. 
Digestion trials were made on the cuttings with four ste(»rs. The July cutting 
was from 12 to 15 per cent more digestible than the other cuttings. The 
cattle would not eat enough of the Aindl cutting t(; maintain weight. 

In two samples of Russian thistle silage winch were aunlyzcMl the dry 
matter was 21.75 and tlie ash 21.12 per cent. The dry matter contained 14.54 
per cent of protein, 8.59 of fat, 28.88 of crude fiber, and 82 84 per cent of 
nitrogen-free extract. 

Comparison of shelled corn, rice meal, and velvet beans for fattening 
steers, L V. Starkey and W. D. Salmon (^onth Carolina Bta. Bui. 214 (1922), 
pp. fffi. !)• — To compare shelled corn with rice m(‘al, and velvet beans and 
shelled corn with cottonseed meal and shelled corn, and to determine the econ- 
omy of using whole velvet beans as the sole concentrate for fattening steers, 
4 lots, each consisting of 6 2 ycar-ohl grade Shorthorn steers, were selected 
for a 119-day feeding period. All lots were fed ns much corn silage as they 
would consume and a little cowpca hay, with the addition of shelled corn 
and cottonseed meal in lot 1, rice meal and cottonseed meal in lot 2, whole 
velvet beans in lot 8, and whole velvet beans and shelled corn in lot 4. Enough 
hogs to clean up the waste grain followed the steers in each lot. The following 
table gives a summary of the comparative efficiency of the different rations : 


Gains and feed consumed hy 2-year‘Old steers on the comparative rations. 


Lot. 

Average 

initial 

weight. 

Aver- 
age 
dally 
gain. 1 


Lbs. 

Lbs. 

1 

1,002. 16 

2 37 

2 

909 10 

2.22 

3 

997.33 

1.96 

4 

998.44 

2 08 


Average daily feed per steer 


Corn 

silage. 


m. 

41.18 
40 55 
34.10 
34 40 


Cowpea 

hay 

SheUed 

corn. 

Rice 

meal 

Cotton- 

seed 

meal. 

U^hole 

velvet 

beans 

^^Lbs. 

1.13 

1 13 
1.13 

1 13 

Lbs 

9 25 

Lbs. 

'9 14 

Lbs. 

3 22 
3.22 

Lbs. 



13.19 
10 00 

3 93 




Concen- 
trates 
con- 
sumed 
per 100 
pounds 
gain 

Feed 
cost 
per 100 
pounds 
gain. 

Pork 

pro- 

duced. 

Lbs 


Lbs. 

526 49 

113 57 

257 

557 72 

14.86 

12 

671 07 

10.63 

27 

669 16 

11 41 

90 
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Steers in all lots were sold at the same price per pound at the conclusion 
of the test. 

Analyses of the feeds used are reported. 

Sunflower sila^^e for steers; smutted corn silage for cows, J. W. Wilson 
and A. H. KvnLM\N {^outh Dakota t^ta. Bui. J99 (1922), pp. ill-iSl). — Experi- 
ments in feedinii^ suiitlower silai."e and oil meal to a lot of 4 2"year-ol(l stcM'rs 
jind corn silage and oil meal to another lot from January 0 to March 0, 1920, 
showed average gains per steer for the respe<*tive lots of 52 and 1G4 lbs. In 
the second series of experiments 5 lots of yearling steers were fed from October 
21 to December 20, 1921, making respective gains per steer of 7(>, 09, 47, 10, and 
—42 lbs., on rations of corn silage alone, } corn silage and i sunflower silage, 
i corn silage and 4 sunflover silage. J corn silage and i sunflower silage, and 
sunflower silage alone. 

The (‘onclusions drawn from this experiment are that if corn can he grown 
suntlowi'rs should not he used for sdage. It is stated that the steers woiihl not 
eat as much of the sunflower silage as corn silage during either of the exfx'ri- 
inents. 

Corn plants, on which ears were growing and which were more or less 
smutted, were (diopped and packed in a barrel and Inter fed to four pregnant 
cows at I he rate of 2 to 5 lbs. daily for 26 days without had results. One cow 
{•alved 22 days aft(‘r stopping the fecxl and the calf was weak and died, hut 
this was not attributed to the smut feecling. No had results ha\e (XTiirred from 
feeding silage made from smutted corn to the regular herd. 

A method of determining grease and dirt in wool, D. A. Spenckr, J. I. 
Hardy, and M. J. Brandon (U. S, Dept. Bui. 1100 (1922), pp. 20, /ipn. 6).-~ 
Methods of determining the grease and dirt coi^tent of lleet'es from indhidual 
sheep have been worked out as a result of investigations carried on at Belts- 
ville, Md. Tlie samples as they are received are stored in a dry room until 
ready for testing The metliod consists in placing a sample of approximately 
250 gm. in a ^veighed wire mesh i)asket, after which it is heated in an oven 
for three hours at 50'’ C. to a constant moisture content and weighed in the 
oven. It is then washed three times with (IeodorIze<l gasoline for 45 minutes 
each time and filtered after each washing. The sample is then air dried, after 
which it is dried in the 50° oven for three hours and weighed, including the 
dirt collected on the filter paper. 

The difference between this and the original weight Is due to the grease 
which has been washed nut by the gasoline. The sample is next washed with 
soap and water at 40 to 45° for 45 minutes, then with clear water for 30 minutes 
at the same temperauire. In case tlie avooI is very dirty, a third washing may 
be necessary. The difference in weight after drying for three hours in the 
oven and the previous weight after washing with gasoline is due to the dirt 
removed. The dirt and grease content should be stated as percentage, based 
on the weight of the cleaned wool. The results of analyses of a number of 
samples of wool are given, as well as samples of the sheets on which the data 
are recorded. 

Thirty-third annual wool review, Winchcombe, Cabson, Ltd. (Sydney: 
{Authors], 1922, pp. 36 ). — This gives a review of the wool market of Sydney 
and Brisbane, Australia, with discussions of the wool conditions in Australia 

Reindeer in Alaska, 8. Hadwen and L. J, Palmer (V. S. Dept. Agr. Bui. 
1089 (1922), pp. 7//, plft. 24, figs. 2).— This bulletin consists mainly of a descrlp- 
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tion of the reindeer and reindeer management in Alaska. There are from 
180,000 to 200,000 reindeer now in Alaska which have originated from an 
importation of 1,280 animals from Siberia, beginning in 1892. The reindeer 
are used mainly for the production of meat for food and skins for clothing, 
though some are used as beasts of burden. It is estimated that about two- 
thirds of the reindeer are owned by Eskimos and the rest by white men and 
Lapps. In general the animals are given little care and no feeding is done. 

The herds consist of from 400 to 5,000 head, which are kept together by the 
herders and are rounded up from time to time on the range, when certain 
animals are roped for marking, killing, etc., during which time great losses 
often occur, due to trampling, falling, breaking horns, and poor feeding 
conditions. The process is also very slow. The use of conveniently arranged 
corrals is suggested as being much quicker and the losses are not so great. 
It is estimated that the .yearly range requir<*inent for each animal is about 
30 acres, but the best practice seems to bo in grazing along the coast In the 
summer on herbaceous plants and retreating to the more protected areas of 
the interior during the winter where the grazing is mostly on moss and lichens. 

The rutting season in the reindeer extends from the last of August to 
October. The gestation period is about 7 months and 7 days, making the 
fawning season commence in April. (Considerable attention is called to the 
advisability of improving the rather crude methods of management now 
practiced. Better methods of slaughtering and storing of the carcasses would 
also be of great advantage Killing of the steers for meat should be done 
in the fall and the meat preserved by natural cold storage, as the animals 
are in much better condition at that time of the year. 

A discussion is also given of the losses which occur from predatory animals, 
injuries, diseases, and parasites, as well as a list of Alaska range plants. 

Hog feeding experiments, H Hac’Kedoun and J. Sotola (Washington Col. 
Sta. But. 169 (1922), pp. S2, figs. 2) —In a series of hog feeding tests carried 
on from 1918 to 1922, part of which have betm previously referred to 
(K. S H., 47, 1 ). 575), 20 lots of purebred Duroc- Jersey and Poland China 
hogs were used. While all the lots were not fed at the time and are not 
strictly comparable from that viewpoint, lots 1 to G, including lA and 2A, 
were used to compare tankage containing GO per cent protein and fish meal 
containing 56 per cent protein as sui)plement8 to B parts rolled barley and 
1 part mill-run (consisting of bran, shorts, and mid<Uings finely ground to- 
gether) in dry lot and on pea and alfalfa pasture; lots 7 to 9 to determine 
the advisability of using coconut meal containing 21 5 per cent protein to 
replace tankage, fish meal, or mill-run in a similar ration; lots 1, 10, B, and 11 
to study the possibility of replacing part of the barley with cane molasses 
in dry lot and on pea forage; lots 1, 3, 2, 4, 12, 5, 13, and 6 to compare 
fattening in dry lot with fattening on pea forage, using the same feeds ; and lots 
14 to 18 to study the possibilities of using linseed meal, both alone and in mix- 
tures with tankage and fish meal as a protein supplement to barley and mill-run. 
It was planned that the hogs on forage should be given approximately one- 
half the amount of feed fed the corresponding pigs in dry lot. All grain was 
fed in a thick slop twice daily. A mineral mixture consisting of bone meal, 
air-slaked lime, and salt in the proportions of 5:4:1 by weight was self- 
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fed during 1921-^22 to the lots marked with footnotes. The following table 
gives a summary of the results of the tests: 


t^mnmary of hog feeding tefits with tankage, fish meal, linseed meal, coconut 

meal, and cane jhoIosscs. 







Avei- 

Feed required 



Nuni- 


Aver- 





1 rtf 

Conditions of 

her 

Length 

age 

ddly 





feeding. 

of 

of test 

initial 

gam 

Bar- 

Mill- 

Tank- 



pigs 


weight. 

per 

pig- 

ley. 

run 

ago. 



Xo 

Days 

Lbs 

Lbs 

Lbs 

Lbs 

Lbs 

1 

Dry lot 

14 

57 

m. 6 

1 3 

298 

09 

-44 

2 

do 

14 

57 

68. 6 

1.4 

278 

93 


lA 

do 

12 

no 

.50. 2 

1.1 

287 

96 

54 

2A 

do 

J2 

no 

51.2 

1.1 

289 

96 


3 

Pea forage 

17 

74 

65. 5 

l.l 

191 

64 

27 

4 ! 

.... do 

18 

i 74 

66. 4 

1. 1 

197 

<)6 


^ 1 

Alfalfa pasture, .i 

7 

65 

40. 8 

.8 

208 

70 

42 

6 1 

.... do 1 

7 

65 

40 8 

.8 

209 

60 


7 1 

Dry lot 1 

G 

60 

45. 5 

.5 

' 176 

58 ' 


8 

do ' 

14 

74 

Cti. 6 

1.4 

286 


37 

9 

do i 

15 

74 

68 6 

1.4 

303 

101 


10 i 

do 1 

14 I 

74 

65 8 

1.1 

207 

lie 

’ 45 ’ 

11 i 

Pea forage 

8 1 

74 

65 7 

1.1 

84 

54 

23 

12 ' Dry lot ! 

14 ! 

30 

69.7 

1.3 1 

253 

85 

43 

13 

.... do 1 

14 I 

30 

68.6 

1.3 

2.55 

85 


14 ' 

do 1 

12 1 

no 

50 2 

1.1 

287 i 

96 

: “ 54 ’ 

15 1 

... .do 1 

12 

no 

51. 2 

1.1 

289 

96 


16 

do 

12 

no 

50.0 

I .9 

315 

105 


17 i 


n 

no 

51. 3 

1.0 

306 

102 

’ .34 

18 1 

.. ..do 

7 

no 

58. 6 

1.3 

338 

112 



Fish I 


Lbs. I Lbs. 


41 i. 


40 |. 


Lin- 

seed 

meal 


Lbs 


Cane 

mo- 

lasses. 


Lbs. 


40 


.30 I 


200 I 
05 I 


44 

I 

*40 


22S 

90 


I 


,i HI 
; 34 

i “ 


^ IncludOvS 1 9 li)s minerals 

2 Includes 1.1 lbs. minerals. 

3 Includes 0.43 lb. minerals. 


* Includes 1 2 lbs. minerals 
6 Includes 2 3 lbs minerals 


Total. 


Lbs. 
441 
412 
U39 
M32 
285 
287 
320 
318 
440 
418 
443 
596 
250 
381 
384 
» 439 
M32 
•602 
<476 
M99 


The authors’ general conclusions are that tankage and lisli nnail were about 
equal in feeding value, as are also mill-rnn and coconut meal. Neither coconut 
meal nor linseed meal was a satisfactory substitute for tankage or fish meal. 
Cane molasses was an efficient substitute for one-half the barley, pound for 
pound, on pea forage, but did not prove so efheient in the dry lot, and the grain 
saved on pea forage was approximately eiiual to the yield of peas. 

[Hogging off field peas and corn], O. A. Thompson {J^orth Dakota Sta. 
Bul. 161 (1922), pp. S'S ). — On July 29, 1921, 97 pigs were turned on 9.39 acres 
of ripe field peas for 30 days, during whhdi time they gained 3,205 lbs , or at the 
rate of $21.73 per acre. After being taken off the peas the pigs were pastured 
on 0.8 acres of Dakota white flint cora for 19 days, during which time they 
gained 3,170 lbs., giving a return of $29.14 per acre. These pigs were finished 
on 327 hu. of shelled corn in a self-feeder for 20 days, during which time they 
gained 3,800 lbs. at a cost of 3.4 cts. per pound, based on corn worth 40 cts. per 
bushel. At first the pigs were allowed to become gradually accustomed to the 
field peas and corn. 

Hogging off corn (f^orth Dakota Sta. Bul 159 (1922), pp. 12, IS). — Eighty- 
one Poland China, Berkshire, Duroc-Jersey, Chester White, and Yorkshire 
shotes averaging 105.5 lbs., turned on September 10, 1920, into 18 acres of 
Dakota corn yielding 32 bu. per acre made average dally gains of 1.6 lbs. until 
November 23. During the test tlie hogs consumed dally 0.46 lb. of tankage and 
0.2 lb. of shorts per head. 

A new experiment on hogging down corn, E. F. Ferein and L. J. Jessup 
(Chesiet' White Jour., 13 (1922), No. 5, p. i7).— -An experiment in hogging down 
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corn Is reported from the Minnesota Experiment Station in which 3 lots of 15 
hogs each were fed as follows: Lot 1 self-fed ear corn in dry lot, lot 2 allowed 
1 acre of standing corn with estimated yield of 62.85 bu , and lot 3 allowed 1 acre 
of standing corn with estimated yield of 57.57 bu., with rape sown in at the last 
cultivation. All lots received tankage selLfed. The results of the test are best 
shown in the following table : 


WeiylitH, gams, and feed consumed in hogging doion corn. 


Lot. 


Kind o/feod. 


I 


1 Ear corn, self-fed in dry lot . . 

2 ; Standing com 

3 j Standing com and rajic 

i 


i 

1 Days on ' Average 

Average 

Qftliy miTTiOfl 

Esti- 

mated 

1 ex]>en- , 

initial 

final 

cost per 
100 iks. 
gam.‘ 

; meiit. ' 

: 

i 1 

weight 

w eight 

I* J 1 I v/\X 

per 100 
lbs. gam. 

I 

Lhs. 

Lhs 

( 1 

Lbs. 1 Lbs 


! 37 ' 

142 4 

204 

1.48, 583 

$3.09 

' 37 ; 

142. 4 

1»2. 5 

L3fi 1 607.1 

2.59 

1 

112 7 

188 b 

1.48 608.5 

2 68 


* Corn m field at 25 cts per bushel, corn in cub at 31 cts jier bushel, tankage at $52.50 per ton. 


The systemiitio folding of pig.s on arable land, A Hakbokd (Jour, Bath 
and West and Hoiith Counties Boe„ ,5. ser., 16 (1021-22), pp. 22S0, pU. 2).— 
This is an accoiinl of the i»asturing of 2 lots of hogs, mostly sows and gilts, on 
swedes, kale, rape, red clover, and rye grass at the Frininghain Tlanly Stock 
Farm during 1921 

The relation of the fat-sohible factor to rickets and growth in pigs, II, 
J. Golding, S. S? Zilva, J C. Drummond, and K. H. Coward (Biochem. Jour., 
16 (1022), No. 3, pp, 39Ji-Jf02, pi. 1, fig. 1 ). — In continuing the studies (E. S, R., 
d6, p. 6d) on the relation of vitamin A to rickets and growth in pigs, a study 
was made to determine the relation of ealcium with the lack of vitamin A to 
the production of rickets, 

A gilt was given a diet of toppings and whey (deficient in vitamin A) from 
weaning to 7 inonth.s of age, during which lime growth was retarded. By sup- 
plementing this diet with alfalfa for 74 days the giit resumed growth. At 9} 
months of age she was bred and fed a diet of toppings, whey, and swedes while 
carrying the pigs and while the pigs were sucking. One dead and 8 living pigs 
w(Te farrow^ed, which were divided into four lots of 2 each. 

Lots 2 and 1 were to receive diets deficient in vitamin A with and \vithout 
calcium, whereas lots 4 and 3 received vitamin A in the form of cod liver oil, 
both while sucking the sow and after weaning, and with and without calcium, 
respectively. Duo to the very bad condition of lots 1 and 2, it was found ad- 
visable to modify this scheme somewhat during some of the feeding periods, 
as shown in the table below. After weaning, the pigs were all put on a basal 
diet of toppings (containing 0.338 per cent calcium) and caseinogen (heated 
for 24 hours at 120'" G. for vitamin-free diets), 7 cc. of fresh lemon juice, and 
i oz, of marmite (commercial ye^st extract). Lots 1 and 2 received olive oil 
in place of the cod liver oil given to lots 3 and 4. 

Daily doses of 1 oz. of precipitated chalk and 1 oz. of animal charcoal con- 
taining 67,3 per cent calcium phosphate were given to the pigs in lots 2 and 4, 
whereas all the calcium which was given to lots 1 and 3 consisted of the 0.338 
per cent which was in the toppings; therefore the latter diets were deficient in 
calcium. The following table shows the gains made by the pigs during the 
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different periods, as well as the presence or absence of vitamin A and calcium 
ill the rations : 


Oaim made hy pigs on rations with and tvithoiU vitamin A and calcium. 




Lot 1. 

Peri- 

od 

Days. 


1'otal 



Prosciue or absence of vita- 




mm A and calcium. 





I 




Lbs. 

1 

63 

-Vit. A-Ca 

26 50 

2 

,54 

-Vit A-Ca.. . 

20 88 

3 

35 

-ViL A-Ca 

4 62 

4 

22 

-! Vit. A a-Ca 

10 25 

6(8) 

7 

-Vit. A-Ca 

-0 .50 

5(b) 

3 

-fVit A*~Ca 

4 26 

5(c) 

20 

-Vit A~Ca 

1 

7.25 



Lot 3 


Peri- 

od. 

Days 


Total 



ITcsenco or absence of vita- 



i 

min A and calcium. 


- - 1 


1 

1 I 



1 

Lbs. 

1 

53 

+Vit. A-Ca 1 

2.5.60 

2 

54 

+ Vit. A-Ca i 

34 625 

3 

35 

4 Vit. A-Ca 

21 60 

4 

22 

4- Vit. A-Ca ! 

2.3.50 

5(a) 

7 

-b Vit. A— Ca - - • i 

6 00 

5(b) 

3 

■fVlt A-Ca 

1 75 

5(c) 

20 

4- Vit A ’-(;a 1 

j 

19 .50 

— 

- ’ 




JM 2 . 


Lhit. 
27 25 
21 00 
1 1 25 


Presence or al)sence of vita- 
min A and calcium. 


-Vit. A+Ca... 
-Vit. A+Ca .. 
-Vit. AfCa... 
+Vit AM-Ca. 
—Vit. A-l Ca.. . 
.i -l-Vit AHCa.. 
1 — V^it A4-Ca... 


Lot L 


' Presence or absence of vita- 
min A and calcium 


Lbs. 

24 00 i -}-Vit. A+Ca... 
28 06 ! -fVit. A-fCa... 
20 40 I +Vit.A-fCa.... 
18.25 1 -4- Vit. A-fCa... 

0 2,5 I -fVit. A-fCa... 

1 50 ! -I- Vit A-fCa .. 
18.25 ( -fVit A*4Ca .. 


1 Died at end of 26 days with broken back. 

* Casdnogen unheatod as only sourex^ of vitamin A. 

» During period 5(c) no oil was given, but lots 3 and 4 


Total gain. 


Lbs 
20 00 
23 50 
13 (X) 
9 25 
1 75 
1 .50 
9 25 


Lbs. 
28.25 
2,5.50 
15 75 
9 76 
0..5() 
4 .50 
6 50 


Total gain. 


IT 


lbs 
18 25 
34 625 
29.40 

31 50 I 
8 50 
5 00 I 

32 00 1 

I 


Lbs. 

27.00 

40.00 
29 00 
30. 25 
12 75 

3 50 
21.50 


received unhealed cascinogen a.s In other jicnods 


The table indicates thal diirinj? period 1, even thoiifih The sow had been fed 
for some months on a diet deficient in fat-soluble A, she was able to raise her 
pig;s satisfactorily, as no particular advantage in growth was shown by those 
pigs receiving supplements of cod liver oil. During period 2 the animals in 
lots 1 and 2 not only gained less in weight, but at the end of this period the 
pigs in lot 1 developed a scurfy skin, saddle back, weak legs, and joints 
painful to pressure. The animals of lot 2 showed a lack of vitality and saddle 
backs. Lots 3 and 4 were in good condition. 

At the end of the experiments the animals were described as “ lots 1 and 2, 
wrinkled skin, ears carried forward, down on hind legs; lot 3, skin rather 
rough, lack of size and bloom, flesh not quite firm, otherwise normal ; and lot 4, 
skin healthy and animals perfectly normal.” 

The animals slaugJitered showed that the ribs were more easily broken and 
the fat was softer in the pigs of lots 1 and 2. Histological examinations of 
the ribs showed the presence of more or less osteoporosis in the pigs from all 
lots, but it was more pronounced in lots 1 and 2. The features of the results 
were that while the feeds of the pigs in lots 1 and 2 were deficient in vitamin 
A and calcium (in lot 1) and growth wa.s very ix)or, the condition of the 
pigs in the pathological sense could not be defined as rickets, and the fact that 
the pigs In lot 4 showed some osteoporosis, which may have been due to the 
deficient diet of the sow. 

The Large White pig, S. Spencer {Jour. Min. Agr. [London], 29 (1922), 
No. d, pp. 275-279j pi. 1).—A brief description of the difficulties encountered In 
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the development of Large White pigs is given, as well as a description of the 
more desirable type. 

A study of digestive actions, B. F. Kaupp {Poultry Item, 24 (1922), No. 9, 
pp. 10, H, 15, 26, 27). — Data are given, based on tests with 23 2- and 3-year-old 
hens and 2 broilers, showing the length of time required for food to pass 
through the digestive tract of growing liens, broody hens, hens laying, and not 
laying. To make tlie (leterminations as to when a feed passed through the 
birds, lamp black, methylene blue, and gentian violet were used on the feeds. 
The average time required for food to pass through laying hens was 3 hours 
and 46 minutes, broilers 3 hours and 52 minutes, adult hens not laying 8 hours, 
and broody hens 11 hours and 44 minutes. Gentian violet and methylene blue 
exercised an unnatural influence on the intestinal tract, and the results with 
them had to be considered inaccurate. 

Poultry feeding experiment, A. V. D. Uintoul and W. C. Hugg {Jour. 
Dept. Ayr. Victoria, 19 {1921), No. i, pp. 247-249). — A poultry feeding test, 
carried on at the Werribee Research Farm, Victoria, from March 1 to Decem- 
ber 31, 1920, is reported in which 3 lots of 40 White Leghorn pullets each 
were fed as follows : Ix)t 1 wet mash in the morning and grain at night, lot 2 
grain in the morning and wet mash at night, and lot 3 dry mash self-fed and 
grain at night. All lots rec'eived chaffed green stuff at noon. The wet mash 
consisted of e(iual amounts by volume of bran, pollard, and chopped green stuff 
moistened with a soui> made of boiled beef scrap, sheep’s heads, livers, etc. 
The dry mash consisted of (^qual parts by volume of bran and pollard, with 
about 10 per cent meat meal added. The green stuff consisted of green oats, 
barley, rye grass, and alfalfa cut fresh and put through the chaff cutter. The 
grain consisted of wheat with the occasional addition of barley. 

During the 10 months pens 1 and 2 each consumt'd 1,530 lbs. of wet mash, 
1,224 lbs. of chaffed green stuff, and 1,377 lbs. of grain, and laid, respectively, 
(),244 and 5, OSS (‘ggs. Pen 3 consumed 290 lbs. of bran. 585 lbs of pollard, 
105 lbs. of meat meal, 1,224 lbs. of chaffed green stuff, and 1,377 lbs. of grain, 
and laid 5,989 eggs. A s(^vcre outbreak of chicken pox occurred during the test, 
us well as a very hot spell near the end, 3, 6, and 1 birds being lost, respectively, 
in pens 1, 2, and 3 during this time. 

Poultry feeding experiment, A. V. D. Ktntoul and W 0. Hugo {Jour. 
Dept. Agr. Victoria, 20 (1922), No. 4f PP- '/7).— In a poultry feeding experi- 

ment at the Werribee Res(‘arch Parra, 4 lots of 30 pullets each were placed on 
a feeding test from April 1, 1921, to March 31, 1922. All lots were fed a wet 
mash of equal parts of bran, pollard, and green stuff in the morning and green 
feed composed of alfalfa, barley, rye grass, and leaves of vegetables at noon. 
At night each pen received a different grain feed as shown in the following 
table, which gives a summary of the results : 

Nummary of the weights, eggs laid, cost of grain, and mortality of pullets 
on different grain feeds. 


Pea 

No. 

Qrain. 

Averag< 

per 

Apr. 1, 
1921. 

weight 

bird. 

Mar. 31, 
1922. 

Average 

Cost of 
grain 
fed. 

Mortal- 

ity. 

1 

Alfiffirlftn - 

Lbs. 02 . 

2 12 

Lbs. 02 . 

3 4f 

170 

s. d. 

3 94 

10 

2 

Wheat ! 

2 12 

3 91 

1504 

6 71 

8 

3 

Uarley 

2 12 

3 10 


i 3 H 

9 

4 

Two parts wheat, 1 part oats, and 1 part barley. 

2 12 

3 8i 

157| 

4 6i 

6 
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The author’s conclusions were that Algerian oats is a thoroughly satis- 
factory feed. It was further noted that while barley gave the poorest total 
egg yield, the birds on this feed laid well when eggs were highest in price. 

Feeding the laying flocks, W. C. Thompson {New ^Jersey Stas. Hints to 
Poultrymen, 10 (1922), No. 12, pp. 4).— The ingredients of the New Jersey 
standard scratch ration and dry mash are given, as well as direc’tions for 
feeding them to the laying flock to get good results. 

[North Dakota egg-laying contest] (North Dakota Sta. Bui. 159 (1922), 
p. 3S). — Twelve pens of five pullets each were entered in the egg-laying contest 
at the station from November, 1919, to October 31, 1920, during which time 
their average yearly egg production was 105.5 eggs. Based on feed and egg 
prices, it cost an average of 54.6 eggs to pay the feed costs. 

The correlation between the monthly record of the first year and the 
annual record of the second year, with special reference to culling for 
second year production, J. A. Harris and H. K. Lewis (Poultry Sci., 1 
(1922), No. 5, pp. 145-150). — In treating the same data analyzed in a previous 
article (E. S. K, 47, p. 662), but using the monthly egg production of the 
first year as a basis for calculating the second year’s egg production, the 
authors find that by dividing the monthly production during the first year 
into quartiles, as in previous work (E. S. R., 40, p. 876), the second year’s 
egg productions are almost universally higher for these birds that fall in the 
higher monthly quartiles. 

Preliminary report of the secretary of the American Record of Per- 
formance Council, W. C’. Thompson (Poultry Set, 1 (1922), No. 5, pp. 163- 
166). — This includes an outline of the puriiose of the American Record of Per- 
formance Council, with requirements for the certification of birds and a list 
of the egg-laying contests in the United States and Canada which are mem- 
bers of the council. 

DAIRY FAKMING— DAIRYING. 

Growth studies of dairy heifers. — Effect of light and heavy feeding of 
wide and narrow rations (Nebraska Sta. Bui. 181 (1922), pp. 3-23, figs. 6 ). — 
To stu<ly the relative rates of growth as determined by heiglit at withers and 
weight in dairy heifers receiving light and heavy feeds of wide and narrow 
rations, four groups of 2 Holstein and 2 Jersey heifers each were selected. 

The wide ration consisted of alfalfa hay fed ad libitum and ground corn 
given to the heavy fed lot at the rate of 2 lbs. per day for the first 200 lbs. 
live weight and I lb. additional for each 100 lbs. of gain to a maximum of 
6 lbs. per day and to the light fed lot in one-half these amounts. The narrow 
ration consisted of alfalfa hay fed ad libitum and a grain mixture of 5 parts 
ground corn, 2 parts wdieat bran, and 2 parts linseed oil meal fed in the same 
proportion with the heavy and light fed lots as the corn in the wide ration. 
All calves received whole milk until 2 weeks of age, after which skim milk 
was fed until 6 months of age, supplemented by grain and hay. 

Average monthly weights and heights are recorded in tabular form for each 
group, and graphs are given showing the growth in each case which is com- 
pared with the growth records for each bre^Ki as reported by Eckles (E. S. II., 
43, p. 876). The average gains in height from 2 months to 27 months of age 
by the Holstelns and Jerseys, respectively, on the wide ration with heavy feed- 
ing were 54.4 and 56.6 cm. and with light feeding 49.9 and 51.4 cm., and on 
the narrow ration with heavy feeding were 57.3 and 47.8 cm. and with light 
feeding 45.9 and 48.2 cm. The average total gains in weight for the Holstein 
and Jersey calves on the above rations from birth to 24 months of age were, 
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respectively, 1,028.5 and 795, 843.5 and 724, 1,036 and 774, and 873.5 and 717 
lbs. The Holstein heifers showed their greatest gain in height between the 
ages of 4 and 8 months and the Jerseys between 2 and 6 months. 

The heavy feeding of the corn appeared to produce practically as much 
gain in weight as the mixed feed, but light feeding of the corn was not as 
good as light feeding of tlie mixed feed. The liberal fed Ilolsteius were ap- 
proximately 150 lbs. heavier and the Jerseys 50 lbs. heavier at 2 years of age 
than the lighter fed ones. Liberal feeding during the tirst (> months while 
skim milk was fed appeared to have no advantage over light f(‘eding, at least 
in the pro<1u(‘tlon of gain in weight. 

A comparison of early, medium, and late maturing varieties of silage 
corn for milk production, G. C. White and L. M. (Riapman {Jour, Dairy 
Sci., 5 (7.922), No 4, py. 333-8 //7, fig. 7). — A preliminary report is given of the 
lirst year’s work at the Gonnecticut Storrs Kxi)eriment Station to determine 
the value per ton and per acre of early (Pride of the North), medium (Learn- 
ing), and late (Eureka) corn silage for milk production. The corn for this 
experiment was planted on May 28, 1920, and harvested on October 4, being 
put in separate silos especially constructed for the purpose. The average dry 
matter of tlio different silages as fed was 25.7, 25 2, and 19.4 per cent, respec- 
tively, for the early, medium and late silages. In determining the feeding 
value of the silage, tliree lots of four cows (one in eadi lot discarded) each 
were selected to be fed for 100 days on one type of silage, together with a basal 
ration of mixed hay uml a grain mixture of 3 parts of corn meal, 3 parts of 
wheat bran, and 2 parts of cottonseed meal One of the cows in each lot 
received 40 lbs. of silag<‘ i>er day, and the rest re(*elved 50 lbs. Each cow 
received 4 lbs. of hay jier day. The amount of gram was determined by the 
daily weight of the animals, enough being fe«l to just maintain weight. 

IJie average daily milk and tat produced were, respectively, for the cows 
on (‘arly, medium, and late silage 28.3 and 1 09. 22 9 and 1.05. and 29 2 and 1.08 
lbs The average gain in weight per cow during the tost w'as 17.67, 2..33, and 
-14 lbs., respet'tively, for the different groups. The milk-producing value of 
the early and medium silage was found to be practically the same, since 35.4 
and 35.8 lbs. of grain were required ]hw 1(K) lbs. of milk produced, but 3S).8 lbs. 
of grain w^as required by the late silage group. 

The yelds In green w’oight of the different silages w'ere on a percentage basis 
100, 133, and 167 per cent for the (‘arly, medium, and late silage, and on a dry- 
matter basis 100, 111, and 123, respectively It is stated that discussion wdll be 
given of the inilk-])roducing value per acre when more data are available. 

Silage for milk production: A comparison with roots and hay, R. G. 
White and E. J. Rorerts {Jour. Mm. Agr. [London^, 29 {1922), No, 1, 34-^7 ). — 
An experiment umhT the direction of the University College of North Wales is 
reported in which two lots of eight cows each on neighboring farms were fed 
i)y the reversal method for two-week periods on the following daily rations 
designated as the silage ration and the root ration: The silage ration, 40 
lbs. of oat and pen silage, 6 lbs. of seed hay, and 8 lbs. of mangels ; root ration, 
40 lbs. of mangels and 15 lbs. of seed ha.v, with the addition to each ration 
of 4 lbs. of oat straw, 2 Ihs. of i>eanul cake, 3 lbs. of soy bean cake, 1.5 lbs. of 
oats, and 1 lb. of barley. During the tirst period there was very little dif- 
ference between the milk produced by the silage and root rations, but during 
the second period 313 lbs. more milk was produc^nl by the silage ration. 

The silage used in this exiieriment was packed in a shallow pit by having 
the wagons drive over it, and dirt was heajHjd up around the edges. At the 
time of opening, the material at the top and sides had rotted to a depth of 
about 9 in. The analysis of the silage was given as 76.6 per cent of moisture, 
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3.5 per cent of crude protein, 1.05 per cent of fat, 9.15 per cent of fiber, 2.3 
per cent of ash, and 7.4 per cent of soluble carbohydrates. 

[Com and sunflower silage for dairy cattle] (North Dakota Sta, Bui 159 
(1922) t pp. 25, 26). — Four cows and six heifers fed in tests to compare corn 
silage with corn and sunflower silage and with sunflower vsilage indicate that 
the silages were of eciual value for milk and fat production and for maintain- 
ing weight, but the corn silage was preferred by the cattle. 

The cost of manual labor in milk production, A. G. Huston and R. S. 
Seton (Jour. Mtn. A(jr. [London], 29 (1922), No. 5, pp. 411-419, pis. 2). — Cost 
account records kept on 22 Yorkshire dairy herds during 1919-20 under the 
direction of the University of Leeds showed that it required all of one man’s 
time to care for from 14 to 29 cows in the suninier months and from 10 to 16 
cows in the winter months, with an average of 23 days of man labor required 
to care for one cow i)er year. 

Influence of purebred dairy sires, T. M. Olbon and G. C. Biqgae (South 
Dakota Sta. Bui. 198 (1922), pp. 453-466, figs. 33). — The results of an experi- 
ment started in 1907 to study the improvement whi(‘h was brought about in 
milk i)roductiori and dairy conformation in successive generations by cross- 
ing purebred Holstein, Jersey, and Guernsey bulls on three grade bt'ef cows 
and their offspring are reported. The production of the first and second crosses 
has now shi)wn marked impro\ement in both fat and milk except in one in- 
stance in each generation which is attributed to the fact that the j)urebred 
bull used was inferior. The animals produced in the third and fourth crosses 
have been so markedly improved that they are usually not to be distinguished 
from purebreds in color or type. 

An examination of certain milk records, G. W. Moniek-Willtams (Analyst, 
45 (1920), No. 531, pp. 203-218, figs. 14).— The butter-fat content of 4,825 
samples of morning and e\emng milk from individual cows in different periods 
of lactation has been treated statistically, and curves have been plotted from 
these results. The effec*ts of different intervals botw’een milkings have also 
been studied from another set of samples with relation to variation in butter 
fat percentage. Discussions of these results are also Included. 

The Friesian Herdbook Association, N. H. Blink (Holstein-Friesian 
World, 19 (1922), No 28, pp. 2033-2035, figs. 10). — This is an account of the 
methods used by the Friesian Herdbook Association (Frlesch Rundvee Stam- 
boek) in recording cattle. Outstanding features of the system are the strict 
rules requiring the almost immediate reporting of calves born, the eligibility 
df animals to registry only after they are partially matured and have been 
passed upon by judges, and the cure with which the milk records are kept and 
recorded. 

Milk testing in practice, H. M. Jones and T. H. Wkight (South Dakota Sta. 
Bui. 197 (1922), pp. 413-431, figs. 12). — This bulletin deals with the practical 
advantages which result from testing Individual cows in the herd. Systems 
of testing, a description of the Babcock test, and methods of keeping records 
are described. 

Report of the steward of dairying, Derby Show, 1021, E. Matukws 
(Jour. Roy. Agr. Soc. England, 82 (1921), pp. 194-208). — An account is given 
of the trials for milk yield, butter tests, demonstration of dairying experi- 
ments and the bromo-cresol purple test, and methods of churning w’hich were 
carried on at the 1921 Derby Show. 

The stage of lactation as a factor in the variation of the per cent of fat 
ill eow*s milk, A. C. Ragsdale and C. W. Tubnee (Jour. Dairy 8oi., 5 (1922), 
No. 1, pp, 22-26, fig. 1).—Data collected on 8,768 Guernseys from advanced 
register tests, 299 Jerseys from the American Jersey Cattle Club, and 95 Hoi- 
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steins from rtx'ords of Ibe herd at Uie Missouii Expeninent Station showed that 
there was a distinct variation of the fat percentage of cows, dependent upon the 
stage of lactation. The first month’s milk was found to be liigh in fat, fol- 
lowed for from one to three months by gradual reductions in fat percentage, 
whicli then began to increase until the last month of lactation. 

Evidence of the necessity for a bacteriological standard for grade “A” 
milk, A. T. H. Maitiok and K. S. Williams (Jour, Hyg, [London], 21 (1922), 
No, 1, pp, S3S6). — The results of bacteriological studies of 147 samples of 
grade “A” milk from two larms are reported and compared with the bacterial 
counts of samples of grade “A” (certified) milk from farms 1 and 4 previously 
noted (E. S. R., 40, p. 170). The fact that the bacterial counts of a large 
percentage of these samples of grade “A” milk ran over 30,000 per cubic 
centimeter indicates the importance of establishing a standard bacterial count 
for grade “A” milk. 

Studies in the control of a municipal milk supply, I. V. Hiscock (Jour. 
Dairy 5 (J922), No. /, pp. 83-96). — This is a discussion of the relation 
between the bacterial count of milk collected from sc\eral dairies and the 
score of the respective dairy, the amount of dirt in the milk, and the tempera- 
ture of the day and the milk at delivery. It is concluded that in general the 
dairies with the better scores produc(‘d higher ([uality milk, but there were 
nmrkt*d exceptions to this. The importance of sampling both the morning and 
cNeuing milk at milk plants is suggested, since more or less variation was found 
in the bacterial counts of each. 

Th(‘> effect of silage on tlie flavor and odor of milk, J. A. (tAmule and E 
Kelly (U. (8. Dept. Ayr. Hul. 1097 (1922), pp. 2i, fty. 1). — This series of experi- 
ments was performed to determiii(‘ whether silage atVects the flavor and odor 
of milk and cream and how silage may b(‘st be led to minimize this effect on 
the quality of the milk. The cows were milked in a nonventllated barn con- 
taminated with coru-silage odor and in a well- vent Haled barn one hour be- 
fore and in other cases one hour alter fetnling varying amounts of com. 
alfalfa, sweet clover, and soy-bean silage. The milk was examined for silage 
flavors and odors by a corjis of experts. 

As a result of the tests it may be concluded that the taint of silage fed one 
hour before milking is usually disceruable in (he milk, esfiecially in the case 
of the legume silages or where large amounts of corn silage are fed. Not 
over 15 to 25 lbs. of corn silage or 15 lbs. of legume silage could be fed twice 
daily after milking without being noticeable in the milk. In properly venti- 
lated bams most of the odor and flavor imparted to the milk is due to the 
silage eaten. Aeration of the warm milk was found to markedly reduce silage 
odors and flavors. Condensed milk was found to carry less of the taint than 
the milk from which it was made, Spoiled silage and the legume silages 
were found to be more liable to affect the milk than equal amounts of com 
silage. So much variation was noted in the flavor of milk from different cows 
that a slight silage flavor was found in some cases to really improve the quality 
of the milk. 

Practical suggestions for sterilizing milking machine tubes, J. D. Luck- 
EVT (New York State Sta. Bui 492, pop. ed. (1922), pp. 8).— This is a popular 
edition of the bulletin previously noted (E. S. R., 47, p. 480). 

Laboratory supervision of pasteurization plants, 1. V. Hiscock (Jour. 
Dairy Scl, 5 (1922), No. 4, pp. 372-S76) This Is a discussion of the results 
which have been brought about by the author in reducing the bacterial counts 
In the milk at three milk plants through laboratory sup(»rvision. A previous 
paper based on this work was noted (E. S. R,, 47, p, 280). 
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Production and care of cream for shipment, M. II. Tolstrup J)nd C. G. 
Cushman (Olemaon Agr, Col S. C., Ext. Otrc. S5 (1922), pp, 8, figs. 5). — Sugges- 
tious are given of the main points to be considered in producing good cream, i. e., 
clean barns, clean milking practices, clean utensils, not feeding silage, turnips, 
wild onions, etc , just before milking, immediate separation of milk after 
milking, proper cooling of cream, and proper care in shipping cream. 

Yeast and mold counts and their relation to pasteurization of cream for 
butter making purposes, R. A. Stiritz (Jour. Dairy ScA., 5 (1922), No, 4, pp. 
S62-S111). — After presenting data collected at the Illinois Experiment Station 
showing the yeast and mold counts of raw cream, pasteurized cream, rii)eued 
cream, butter, l)uttermilk, and starter, the author concludes that since the 
cream may b(* conlaminah'd by the starter or more freciuently by the churn, the 
yeast and mold counts of finislied butter can not be taken as an etliciency index 
of pasteurization, nor as a nietliod of (Udermining v/hetlier butter has l)een made 
from raw or pasteurized cream The yeast and mold counts of butter may, 
however, be taken as an eiliciency index of tiie entire butter milking process. 

The determination of yeasts and Oidia in cream and butter, H. W. Red- 
iiKLD (Jour. Dairy Hn., 5 (1922), No. /, pp. lJr21) — A table is presented in 
which 88 samples of butter are arranged according to the score of tlie butter, 
with data furnished showing the microscopical and cultural counts ol yeast 
and Oidia found in the butt(T, and microsc*opieal counts of tht\se organisms 
found in tlio cream previous to churning as far as available. The low grade 
samples of butter and cream in general show high counts for yeast, and Oidia, 
but it is evident that there are other factors which have caused the deteriora- 
tion of the butter. 

Microorganisms in creamery butter, T. II. Lund (Bet. Agr., 2 (1922), No. 
10, pp. SS2-SJfO, fig. 1). — Continuing the work previously noted (E. S. R., 44, 
p. 874), the Oidium and yi‘ast counts are reported on butter made from pasteur- 
ized cream at a number of Canadian creameries. The results showed that 
pasteurizing was an oifective nu'thod of reducing the Oldiiim counts, but the 
yeast counts in butter made from pasteurized cream were often very high. As 
in the previous work, it is concluded that this is mainly due to contamination 
in the churn and not to the fact that pasteurizing does not kill the yeast. 
Methods are suggested for sterilizing the churn with llim^ water and steam. 

Principles and practice of butter making, G. L. McKay and C. Larsen 
(Netv York: John Wiley cf Bom, Inr.; London: Chapman <£- Hall, Ltd., 1922, 
3. ed., rev., pp. XIV A- ^05, flga. 133). — In preparing the third edition of this 
book, the second edition (E. S. It., 21, p, 177) has been largely rewritten, and 
new chapters dealing with milk and its products for food, neutralization of 
cream, defects in butter, and storage of butter liuve het*u added. 

Defects in the quality of butter, C. W. Fryhofer (11. 8. Dept. Agr., Dept, 
Circ. 236 (1922), pp. 14). — The author has briefly summarized the methods in 
scoring butter and explained why the cuts in the score are made. The various 
defects in the quality of butter are discussed, and the methods of preventing 
each defect are given in detail. 

Review of the bacteriological aspects of cheese ripening, G. J. Huckeb 
(New York Btate Bta. Tech, Bnl 89 (1922), pp. 3-36; also in Ahs. Bact., 5 
(1921), No. 8, pp. 287-803). — This is a review of the history of the bacterio- 
logical studies of cheese ripening containing a chronologically arranged bibli- 
ography of 242 references dating from 1872 to 1921, inclusive. 

The types of bacteria found in commercial Cheddar cheese, G. J. Huckeb 
(New York State Bta. Tech. But. 90 (1922), pp. 8-38). — This is a complete 
report of the investigations previously noted from an abstract (E. S. R., 47, 
p. 588.) 
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A study of the chemical and physical properties of remade milk, L. S. 

Palmer and C. D. Dahle {Jour. Dairy Sci., 5 (1922), No. 1, pp. 1~13, flg. 1 ). — 
The results of an investigation of the physical and chemical properties of re- 
made milk are repf)rted from the Minnesota Experiment Station in which the 
comparative freezing point, specific gravity, viscosity, specific conductivity, 
creaming ability, appearance on standing, solubility of i)roleins, rennet coagula- 
bility, H-ion concentration, and eiizyin activity were determined for normal or 
pasteurized milk and for milk remade from milk powdered by the drum or Just- 
Hatmaker process, pressure spray or Merrill-Suule process, and the centrifugal 
spray, and from milk remade fiom skim milk powder, w^ater, and uiisalted 
butter. 

The results indicated that remade milks were very similar to normal and 
pasteurized milk in most of these characteristli's, though there was some varia- 
tion caused by the dlfi'erent methods of manufacture. The drum process milk 
was lacking in iKU’oxidase, failed to coagulate with rennet, was deficient in 
soluble proteins, possesstxl abnormal electrical conductivity, and was more 
viscid than normal milk. Some of these abnormal characteristics were also 
exhibited by the other milks, but the least differenc‘es were shown by the milk 
remade from milk dried by the centrifugal spray. 

VETEEINAEY MEDICINE. 

[Live stock disease investigations J (North Dakota St a. But. 159 (1922), 
pp. 42-44 ). — In dialyzing experiments with swamp fever virus in which three 
metiiods were used, it was found that tlie virus was dialyzable regardless of the 
membranes and media used, indicating it to be of a crystalloid nature. In 
studies during the year a field ^ inis was encountered which produced fever and 
other characteristic symptoms ol the disease within 72 and 96 hours, respec- 
tively, in two susceptible horses. The virus was extremely virulent and caused 
the death of (he animals in a comparatively short time. In an attempted pro- 
duction of the disease in swine with a view to using them for diagnosing swamp 
fever in horses, two pigs injected intramuscularly with 30 cc. each of virulent 
serum from a field case failed to produce symptoms. Blood from the two pigs 
was introduced into two other experimental pigs ami a normal horse without 
producing the disease. 

In w'ork with gastrophdus hots, colts given the ophthalmic test at birth with 
gastrophilus extract were all found refractory, but when subjected to the same 
test 11 to 14 days later all gave positive reactions, indicating that they ob- 
tained a sensitization through the mother’s milk. 

Common diseases of horses, cattle, and swine, R. L. Tucker {[Hamilton], 
Bermuda Dept. Agr., 1922, pp. 5.^).— This is a popular summary of information. 

Affections of the skin of live stock, A. Rivera {Porto Rico Dept. Agr. and 
Labor Sta. Circ. 68 (1922), Spanish ed., pp. 3 -^). — This is a brief popular 
account of the affections of the skin of live stock met with in Porto Rico. 

Communicable diseases of animals. — Glanders {War Dept. [U. <S?.], Army 
Regulat. No. 40-2100 (1921), pp. 7). — ^This and the two following circulars 
contain information for the use of Army veterinary oflacers in the control of 
glanders. A brief discussion is given in this circular of the nature and im- 
portanc»e of glanders, methods of control, and clinical signs. This Is follow^ed 
by a general description of the ophthalmic and intradermic mallein tests and 
retests and of the serological tests, a discussion of the conditions under which 
the mallein test is required and of the responsibility for mallein testing, and 
directions for glanders autopsies. 
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The ophthalmic mallein test of animals (War Dept, [I/. Army Regulai. 
No, 40-2105 {1921), pp, 3 ). — Detailed directions are given for the application 
and interpretation of the ophthalmic mallein test. 

The intradermic mallein test of animals (War Dept. [U. S.], Army 
Regulat, No. 40-2110 (1921), pp. 3). — Similar directions for the intradermic 
mallein test 

Studies of immunity against hemorrhagic septicemia, L. Van Es and 
H. M. Makttn (Nebraska Sta. Research Bui. 21 (1922), pp. 3-38, figs. 2). — To 
test the imimiuizing value against infection with cattle and swine strains of 
Bacillus hlpolaris septicus of sera purchased from dealers in biological products, 
rabbits were injected subcutaneously with the serum in question, and later 
intravenously with virus in the form of a 24-hoiir bouillon culture of the cor- 
responding strain of B. hipolaris sepHcus. Two series of experiments were con- 
ducted with each serum. In one the dosage of serum varied and the virus was 
injected 24 hours later. In the other the animals all received a fixed amount of 
serum, and the virus was given at varying intervals of time. Second injections 
of virus were given to all surviving animals, usually two weeks after the first 
virus injection. 

The results obtained were in general alike for the serums of both the cattle 
and the swine strains. While there were differences in the potency of the 
different serums examined, a marked protective influence was shown in that in 
some cases the death of the experimental animals following the virus injection 
was prevented, and in others the survival period was increased over that of 
those treated with normal serum and those serving as virus controls. Of the 09 
rabbits treated with serum in the first group, 26 survived the first injection of 
virus, but none of these survived a second injection two weeks later, although 
the survival periods were somewhat lengthened. The variation in the dosage of 
serum administered did not have a marked effect on the transient immunity 
induced, though there were marked differences in the potency of the serums ex- 
amined. In the corresponding tests of swine strain serums, 25 out of 48 
animals survived the first injection of virus and 2 of the 25 survived the second 
injection. 

In the experiments in which a uniform dose of serum was given, followed 
by the virus at different intervals of time, the influence of the serum was 
shown in the survival periods of the treated animals. In general, as the 
intervals between serum and ^iru8 inoculations lengthened, there was a cor- 
responding decrease in the survival period. After 6 or 7 days the protective 
power of the serum had entirely disapi)eare<l. 

“The fact that certain sera are in a measure protective against infection 
by B. hipolaris septicus warrants the hope that it may be possible so to improve 
them as to cause them to be of practical value. Further study and investiga- 
tion with that object in view are both needed and justifiable.” 

Experimental epidemiology. — Introductory, S. Flexnkb (Jour. Expt. 
Med., 36 (1922), No. 1, pp. 9-14) • — This paper is introductory to the six which 
follow dealing with various aspects of experimental epidemiology as observed 
In natural ami artificially induced epidemics of gastrointestinal Infection in 
mice, the so-called mouse typhoid. In discussing briefly the history of epi- 
demic diseases in man, attention is called to the fact that within a century 
the prevalent tyi^e of epidemic disease has changed from diseases of enteric to 
those of respiratory origin. This is explained on the ground that for diseases 
of the former type, such as typhoid and allied fevers, malaria, typhus, and 
yellow fever, communal or general methods for prevention have been developed, 
while the epidemic diseases which prevail almost unchecked are those for 
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which no communal means exist for preventing the carrying of infection from 
individual to individual. 

An outbreak of mouse typhoid and Its attempted control by vaccina- 
tion, C. J. Lynch (Jour, Expt. Med,, S6 (J922), No. i, pp. 15-23, pi. I).— This 
paper descrfbes briefly an epidemic of so-called mouse typhoid which pre- 
vailed to a greater or less extent for about years in a mouse breeding sta- 
tion maintained at the Rockefeller Institute for Medical Research. During 
this period there were two major outbreaks, one reaching its peak on Novem- 
ber 9, 1918, and the other on November 13. 1920. The entire duration of the 
1918 outbreak was about 140 days and of the 1020 125 days. Between these 
two outbreaks about half of the entire colony was vaccinated subcutaneously 
with a single injection of 0.2 cc. of a suBT>enslon (or about 600, (KX)) of killed 
bacilli of the strain of mouse typhoid designated Mouse Typhoid I, isolated 
during tlu^ epidemic. The Immunological study of Uie cultures of the mouse 
typhoid bacilli isolated from the second outbreak showed that they belonged to 
a different strain from the one responsible for the first outbreak. This is 
thought to be of particular significance in indicating that the vaccination of 
part of the surviving population after the first epidemic was sufficient to pro- 
tect the entire population from infedion with the first variety, but to leave 
the entire population subject to the second variety of mouse typhoid bacillus. 

While no extensive study was made of carriers, the examination of 10 mice 
which had passed through both epidemics and 10 of their offspring gave nega- 
tive results as to the presence of both strains of the organism, with the excep- 
tion of one mouse from which Mouse-Typhoid I was recovered from the cecum 
only. 

Experimental eifldemiology. — I, An artificially induced epidemic of 
mouse typhoid, IT, Eflfoct of the addition of healthy mice to a popula- 
tion suffering from mouse typhoid, H. L Amoss (Jour, Expt. Med., S6 
(1922), No. 1, pp. 25-€9, figs. 7). — The first of these two papers presents the 
general features of the experimental production of an epidemic of mouse 
typhoid similar to the natural epidemic reported hy Lynch, and the second 
disc’usses in considerable detail the most important phase in the production 
of this epidemic, i. e., the effect of bringing a healthy stock of mice into a 
community in which mouse typhoid is prevailing. The scope and re.sult8 of 
the work may be summarized as follows: 

The mice were kept in cages of 5 each in a room in which the cages could 
be placed close together or separated by a distance of about 12 ft. The 
original infection was induced by the Introduction into one group of 100 mice 
of two cages containing 10 mice which had been fed on a culture of mouse 
typhoid bacilli. The spread of the Infection was left to accident through the 
attendant who fed the animals and cleaned the cages. From time to time 
the animals which had succumbed were replaced with fresh stock. 

The first effect of the exposure of the mice to a small number of mice fed 
on the culture was the' occurrence of a sporadic but not an epidemic outbreak 
of mouse typhoid. The introduction of fresh normal mice into the community 
led regularly to an epidemic spread of the disease beginning with deaths 
among the new mice, but Invariably extending to the old mice and ending 
before all the mice had succumbed. Each new addition of normal mice 
resulted In another epidemic wave. 

Evidence was also secured that the degree of Infectivity of tlie mouse 
typhoid bacilli was highly fluctuating, and that this accounts to some extent 
for the wavellke movement of the epidemic disease. This quality of infec- 
tivity, or virulence, is one factor in the process but alone does not suffice to 
account for the observed facts. A second influence is not improbably quantity, 



84 


EXPEEIMENT STATION BECORD. 


IVol. 48 


or dosage, of the inciting microorganism.” In highly susceptible animals the 
multiplication of tlie organism becomes very rapid, so that there is a wider 
spread of much larger amounts of the organism. 

Experiments on normal andl immune mice with a bacillus of mouse 
typhoid, I.. T. Webster {.Jour. Expt. Med., S6 {1922), No. 1, pp. 71-96, figs. 6).— 
This pai>er reports the results of a series of exi)eriiiient8 undertaken to deter- 
mine the varieties and degrees of resistance in normal and immunized mice 
to the mouse typhoid strain obtained in the experimental epizootic studies of 
Amoas noted above. 

Following introplcural or intraperitoneal injection of normal mice with 
live creatures of this organism, there was an initial lag in the rate of bac- 
terial multiplication which lasted for a few hours and was followed by a 
rapid multipli(‘ation of tlu' organism until death occurred, usually within 
eight days. Inoculation of normal mice per os resulted in an incubation 
period of about 5 days, after which the animals in general developed symptoms 
of the disease and died. A small percentage, however, proved refractory to 
infection by this route. 

When mice were injected intrapleurally or intrai)eritonenlly with dead ba- 
cilli, the subsequent inoculation of live cultures caused death only after a 
greater intcTval of time or not at all, th(^ results deixmding upon the degree 
of protection atTorded by the vaccination. This partial protection was entirely 
of a general nature, no evidence of a local immunity alone being obtained. 

Identi float ion of a paratyphoid enteritidis strain associated with epi- 
zootics of mouse typhoid, L. T. Webster {Jour. K.vpt. Med.. {1922), No. 1, 
pp. 97-105). — Serological studies of the strain of mouse typhoid hacillus known 
as Strain Mouse Typhoid II of the previous studies are reported. These 
studies identify the bacillus as Bacillus pestis cariac, w^hich produces similar 
affections in guinea pigs and is closely related to the type “ mutton ” aei'tryckc 
strain of Schiitze. 

Immunological distinctions of two strains of the mouse typhoid group 
isolated during two spontaneous outbreaks among the same stock, H. L. 
Amoss and P. P. Haselbauer {Jour. E.xpt. Med, 56 {1922), No. 1, pp. 107- 
113). — In this paper evidence is presented that the Mouse Typhoid IT strain, 
Bacillus pestis cavAae, is aiitigenically different from the Mouse Typhoid I 
strain isolated from the first outbreak of mouse typhoid reported by Lynch. 
Mouse Typhoid I is considered to be related to but not Identical with two 
strains of enteritidis, and Mouse Typhoid II to be related to but not identical 
with the human paratyphoid B strains. 

Some recent additions to the knowledge of ascariasis, B. il. Hansom 
{Jour. Amer. Med. Assoc., 79 {1922). No. 14, pp. 109^(1097. fig 1) — A summary 
of the present status of knowledge of Ascaris luuihrivoides based upon investi- 
gations, a recent account of which has been noted (K, S. U., 47, p. 182). The 
paper includes a diagrammatic scheme of the circulation, in which arrows 
indicate the direction of the blood and lymph flow, and the paths of migration 
of Ascaris larvae, including both theoretically possible and proved paths. 

Observations on the life history of Ascaris vitolorum, a parasite of 
bovines in the Philippine Islands, B. Schwartz {Philippine Jour. Sci., 20 
{1922), No. 6, pp. 663-668, pi. 1). — Studies here reported have been summarized 
as follows: 

“Eggs of A. vitolorum were observed to develop rapidly under the Influence 
of tropical conditions, and many contained embryos in about 10 to 12 days. 
Ingestion of embryonated eggs by experimental animals resulted in the hatch- 
ing of the embryos in the intestine and In the elimination of undeveloped eggs 
and of dead embryonated eggs with the dejecta from the alimentary canal. 
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Hatcliing is apparently the result of the activities of the larvae under the 
stimulus of body temperature and probably also of the general intestinal en- 
vironment. The eggs of A, vitolorum can withstand drying if they are pro- 
tected from the direct rays of th(‘ sun. Dry and moist eggs are rapidly de- 
stroyed by tropical sunlight, the destructive action being independent of the 
light rays. The temperature under which these experiments were carried out 
was 45° C. 

“The larvae of A. vitolorum were found to linger in the liver of guinea pigs 
for longer i>eriods than the larvae of A. lumhricoidcs, and were still present in 
the liver after the lungs had become free from parasites. This appears to 
indicate an arrest of larvae in that organ. In heavy experimental infections 
other organs Ix'sidc'S the lungs and liver, notably tin* kidneys, were heavily 
invaded by larvae. Cuinea pigs appear to be more resistant to the effects of 
the invasion of the lungs by hirvae of A. vitolorum than they are to the effects 
of a similar invasion by ]ar\ae of I. Itnnhriroidcs '' 

Carbon tetrachlorid as an anthelinintic, M. C. Hall (Amer, Jour. Trop. 
Med., 2 (1922). No 5, pp. S7S~S')9) —In this pji)>er, which was read before the 
eighteenth annual meeting of the American Society of Tropical Medicine on 
May 3, 1922, the many advantages po.ssessed by c‘arbon tetrachlorid as an 
anthelmintic are pointed out. The pure drug introduced into the digestive tract 
appears to be astonishingly safe as far as tried with a number of experimental 
animalB. The author and Sliillinger have found that dogs will tolerate doses 
of 16 cc. and chickens 20 cc. jjer kilogram, even when the animal receiving these 
doses has been given comparatively large doses of the drug a few days pre- 
\iously. Experiments indicate that it loses some of its anthelmintic efficacy 
when administered in <‘astor oil or when given in capsules and immediately 
followed by castor oil. The paper is based upon investigations by the author, 
a p^e^ions account of which has been noted (E. S II., 40, p OSO). 

Bovine staggers or pu.sliing disease in Natal, R. RcitakkePv {Jour, Compar 
Path, and Ther., 35 {1922), No. 2, pp. 125-132, fig. i).-~-This account deals with 
the isolation of the glucosid of the toxic plant Matricaria nigellaefoUa, which 
glucosid is the cause of the disease in cattle in South Africa, and its treatment. 

The lesions in lungworm disease (“husk” or “hoose”) of cattle, 
U. Daubney {Jour. Compar. Path, and Thcr., 35 {1922), No. 2, pp. 108-117, 
figs. 6 ). — “The adults of Dictyocaulus viviparus inhabit chiefly the medium 
sized and smaller bronchi, where they produce bronchitis and peribronchitis 
with a fibroblastic reaction involving the peribronchial alveoli. The worm brood 
of D. viviparus produces bronchitis and i>eribronchitis similar to the above in 
the smaller bronchioles. When aspirated into the alveoli the worm brood pro- 
duces a localized pneumonia, which may be catarrhal or Interstitial in character 
according to whether the condition is acute or chronic. 

“Considerable areas of lung may in this manner be rendered functionless 
without the aid of secondary invading bacteria. The extent of the pneumonic 
changes would appear to depend largely on the severity of the infestation, the 
age, and condition of the affected animal. Extensive atalectasis may occur as 
the result of plugging of the medium sized and smaller bronchi by the exudate 
and the bodies of the adult worms, while a similar condition may be produced 
in small areas as a result of the plugging of the smallest bronchioles with 
exudate and worm brood. Vesicular emphysema may occur. This may either 
be compensatory or largely due to the mechanical distension produced In 
coughing.” 

The thyroid gland of the “bulldog” calf of the Dexter, P. A. E. Crew 
and E. .1. G. Glass {Jour. Compar, Path, and Ther., 35 {1922), No. 2, pp. 117- 
121, figs. 5).-—“ The thyroid gland of bulldog calves is not normal In histological 
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structure. The abnormality is not that which is associated with the general 
condition of cretinism, for the gland shows hyper- rather than hypofunctioning.” 

The significance of colostrum to the newborn calf, T. Smith and R. B, 
LmxE (Jour. Expt, Mc(J„ SO {1022), No. 2, pp. J 81-198). —To study the effect 
of withholding colostrum from young calves, one group of 12 calves from a large 
herd was removed from their mothers directly after birth and fed fresh raw 
milk, while another group of 10 was suckled. Of the 12 receiving no colostrum, 
9 died in from 3 to 11 days, 1 became lame, and the other 2 were normal. Of 
the 10 receiving colostrum, all surviv(‘d the danger period, but 3 died after 25, 
38, and 45 days. From the organs of the animals not receiving colostrum, 
Baoillns coU was isolated in every case. The cause of the death of the 3 ani- 
mals in the other gronj^ has not been determined, but in 2, from whose organs 
cultures wer(‘ made, bacteria could not be demonstrated. 

The authors conclude “that the function of the colostrum is essentially pro- 
tective against miscellaneons bacteria w'hich are harmless later on wiien the 
protective functions of the calf have begun to operate and accumulate energy. 
There appears to be no function inherent in colostrum which controls develop- 
ment or growth or w^hich i.s essential to the starting of the mechanism of diges- 
tion, since calves not having had colostrum appear to do as well as the others 
w'hen the infection has been overcome.” 

Experimental invc.sti gallons of an eruptive disease of the goat observed 
in Greece, G. Blanc, 0. Mkt.anit)t, and .1. Camtnopf.tros (Ann Inst. Pasteur, 
SO (1922), No. 8, pp. 014-018). — This is a report of studies of an eruptive dis- 
ease of the goat frequently met wdth and w^ell known by peasants in Greece, 
who attribute it to the ingestion of certain plants. This disease, \vhich the 
authors have transmitted experimentally, is in reality cauvsed by a virus, some 
of the characteristics of which have been determined and show^ it to belong to 
the i)ox group. 

Hog cholera (North Dakota Sta. Bui. 159 (1922), pp. 40-4^). — In continua- 
tion of the hog cholera studies previousl.v noted (E. S. R.. 45, p. 285), it is 
i-eported that the disease has been induced by a dilution of virus equivalent to 
0.00002 cc. of the original virus. This Is thought to furnish suifleient proof 
that the virus ” is not a protein or other pos.sible toxin, but a living infectious 
organism which propagates and reproduces Itself within the animal body and 
causes the disease.” Dialyzing membranes, including parchment, gold beater’s 
skin, and collodion membranes havt‘ been found to be impermeable to the virus 
of bog cholera when water, salt solution, or Ringer’s solution was used as the 
dialyzing medium, and permeable w^hen hog-cholera .serum or normal horse 
serum was used. The possibility is suggested that in the latter case the virus 
penetrates the dialyzing membrane by a process of growth. 

No attenuation of the virus could he noted following oxygenation for a period 
of 45 hours, acidulation with 1 per cent of acetic acid or dilution with 9 times 
its volume of distilled water for 72 hours, precipitation of the serum globulins 
from the virus by the action of carbon dioxld for 72 hours, or half saturation 
or complete saturation of the virus with ammonium sulphate. 

A contribution to the history of the house fly as an agent in the trans- 
mission of equine habronemiasis: The life cycle and parasitism of 
Hahronema megastoma (Rud. 1819) in the house fly, E. Roubaud and 
J. Descazeaux (Bui. Soc. Path. Exot., U (1921), No. 8, pp. 471-596, pi. i, 
figs. 9). — This is a summary of recent work on the development of E. mega- 
stoma and its transmission, including experimental work by the authors. A 
bibliography of 25 titles is Included. 

Canine distemper: Its complications, sequelae, and treatment, H. Ktrk 
(Ijondon: BailUdre, Tindall d Cox, 1922, pp. xn+226, figs. 29). —The several 
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chapters of ttiis monograph deal with the subject, respectively, as follows : His- 
torical; susceptibility; etiology; bacteriological notes; predisposing causes; 
sources of infection and their practical avoidance; preventive inoculation; 
symptoms; course, prognosis, and mortsility; morbid anatomy; differential 
diagnosis; and treatment and convalescence. 

Roup in fowls, A. J. Durant {Missouri Sta. Bui. 196 {1922), pp. 12, figs. 2 ). — 
This summary of information on the subject includes an appended review of the 
literature relating to experimental work with It (pp. 8-12). 

Observations on the development of Hetcrakls papillosa Bloch in the 
chicken, C. Uribe {Jour. Para8itol.,8 {1922), No. 4 , pp. 167-176, pls.S, fig.l ). — 
This paper deals witli the anatomy, development, and biology of H. papillosa 
and with the pathological changes with which it is associated. 

The author’s studies of the resistance of this st)ecies to heat and drying 
confirm the results obtained by Oraybill (E. S. R., 40, p. 281). The eggs were 
found to develop uninjured in 1.5 per cent nitric acid, a strength that renders 
the material external to the egg bacteriologically sterile, whi(*h may be of value 
In determining the source of the protozoan of blackhead. 

After hatching in the intestine of the fowl, //. papillosa undergoes its further 
development in the ceca, and in no instance were larval worms found in other 
organs or in other portions of the body. Throughout the first stages of their 
ilevelopment and for the first five days most of the larvae are to be found 
buried in the glands of the cecal mucosa. 

“As they Increase in size, many show the anterior extremity inserted in the 
mucosa, but the mature worms usually are free in the lumen of the cecum. 
It is apparent from the measurement of a conshlerable number of worms that 
the rate of growth is accelerated after each molt. Since females containing eggs 
were not found until after eight weeks from the time that the eggs were fed, 
a considerable period of time is apparently required for this species to ma- 
ture. Not only are the eggs passtnl in the cecal discharge, but occasionally 
(lead females are also found. After sufficient incubation for the eggs to ripen, 
such material should produce heavy infestation on ingestion by a suitable host. 

“Although the adult stage of II. papillosa lives in the lumen of the cecum, it 
is not rare to find these worms with the head burled in the mucosa, and 
l)robtibly in rare instances the entire worm may be burled in the cavity of the 
lymph nodules which occur at intervals in the wall of the cecum. It is probable 
that the adult worms usually feed upon tlie cecal (contents, but all those derived 
from a certain case showed blood in the alimentary tract. This may have been 
the result of unusual circumstances, for the hen from which they were de- 
rived had eaten nothing for several days prior to its death and showed a peri- 
tonitis at post-mortem. The structure of the mouth and the possession of defi- 
nite teeth suggest the possibility of attachment and the utilization of tissue 
rtuitls as food. No evidence has been obtained that this parasite produces very 
serious injury to the cecal mucosa of the chicken.” 

ETTEAl EN&IHEEEIWG. 

The farmer’s short-box measuring flume, 0. Rohwer {U. S. Dept. Agr. 
Bui. 1110 {1922), pp, IS, figs. 8 ), — Studies on a short-box measuring fiume con- 
ducted under a cooperative agreement between this Department and the 
Colorado Experiment Station are presented in this report. Tables and charts 
are presented which are applicable to a standard short-box measuring flume, 
which includes a weir with completely suppressed end contractions and a par- 
tially suppressed bottom contraction. No provision is made for the aeration 
and lateral expansion of the nappe, as required in the standard weir without 
end contractions. The floor of the weir box is level and is placed at the grade 
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of the ditch in which it is installed. The weir bulkhead is variable in height, 
depending on the conditions it has to fulfill, and it is usually made from the 
commercial sizes of 2-in. lumber. No attempt is made to keep a sharp edge 
at the crest. The bulkhead is not fixed, but may be removed by sliding it 
out of grooves in the walls of the weir box for the purpose of cleaning. 

The following formulas for free and submerged flow for this measuring 
flume were deduced from the data obtained : 

Free flow : 


3. 566 




(I) 


Where discharge in cubic feet per second. 

P= height of the weir in feet. 

L=width of the flume in feet. 

Jr=head in feet, measured at the upper gauge point. 
Submerged flow: 


Q=4. 12 


^ 0.418 (P-O.aOO)® 
poJTu “ 
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Where Pr.=head in feet measured at the upiw gauge point. 

JBTd —difference of head in feet between the upiw^r and the lower head 

These are empirical formulas based on the calibration of 1, 2, and 4-ft. 
flumes with 4, S, 12, and 16-ln. weirs for various heads and differences of head. 

A comparison of the experimental discharges with the computed discharges 
for the free flow and for the submerged conditions showed that TT per cent 
of all the free-f low-computed discharges were in error by less than 2 i)€?r cent, 
and that 74 per cent of all the submerged-flow-computed discharges were In 
error by less than 5 per cent. The results showed that the submerged condi- 
tion should be avoided if possible. For free flow conditions it was found 
that the gauge height may be measured either on the crest of the weir or 1 
ft. upstream from it. For sxibraerged conditions, both the upstream and the 
downstream heads must be measured. Changes such as might occur in the 
flumes in the field do not affect the discharge sufficiently to impair the use- 
fulness of the device. Its accuracy is considered to be sufficient for ordinary 
requirements, but it is not recommended in preference to the standard types 
of weirs. 

Experiments on capacities of soils for irrigation water, O. W. Isbaelskn 
and P, L. West {Utah Acad. Sci. Tram., 2 {1918-192i) , pp. 1S9-141 ). — This is 
an abstract of a report of experiments conducted at the Utah Experiment Sta- 
tion. 

The observations show that an appreciable downward movement of water 
continued in each of three ijlats from June 14, the date of irrigation, to October 
II, the date of the last sampling. The water was applied through small ditches 
in heads varying from O.I to 0.2 cu, ft. per second. As soon as the water dis- 
appeared from the surface of the plats an 8-in. straw mulch was applied to 
reduce evaporation. 

The data show that a 12-in. application of water did not roach the 12-ft. depth 
of soil for several days, but tliat some of a 24-in. ai)plication passed through the 
upper 12 ft. the third day after irrigation and that much of a 36-in. application 
had gone below the 12-ft. point one day after the water was applied. There 
was a gradual loss of water from the upper 6 ft. of soil as the season advanced. 
The quantities of water found were not appreciably Influenced by the depth of 
soil selected as the index of capacity. The rate of downward movemeitt of 
water decreased rapidly after the fifth day after Irrigation. 

The maximum ratio of the moisture equivalent to the moisture content in- 
creased in the soil to which 12 In. of water was applied from 1.09 on June 20 to 
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1.17 on June 2(J, and the minimum increased from 0.86 to 0.92, considering only 
the upper 6 ft. of soil. Tiie average ratio ranged fi’om 0.98 to 1.05. The average 
maximum and minimum for the individual foot sections on the plats receiving 
24 and 36 in. of wfder were almost exactly the same as for the plat receiving 
12 in. 

iOarth fill dams and utilization of streams, A. Tuotjillet {Dir, G6n. Agr., 
Com, et Colon. [Tunis] ^ Bui. 26 (1922) ^ No. lQ8y pp. 81-46, figs. 6), — ^The con- 
struction of earth lill dams as a part of .structures for the utilization of stream 
water for irrigation in Tunis is described and illustrated. 

Revenue report on the irrigation works of the Ajmer-Merwara District 
for the year ending March 31, 1921, S. B. Pattekson et ae. (Ajmer- 
Merwara Irrig, \Vorks Rev. Rpt., 1921, pp. 28, pis. 2). — This report includes 
data on irrigation work in the Ajmer-Merwara District of the Rajputana Prov- 
ince of India for the year ended March 81, 1921. 

Conservation of the waters of the Colorado River from the standpoint 
of the Reclamation Service, P. E. Weymouth (Soignee, 56 (1922), No. 1488, 
pp. 59-66). — This report embodies the recommendations of the U. S. Reclama- 
tion Service for the conservation of the waters of the Colorado River for use In 
irrigation. 

Surface water supply of Snake River Basin, 1917 (U. 8. Oeol. Survey, 
Water-Supply Paper 468 (1922), pp. V-i-168, pU. 2). — This report, prepared in 
cooperation with the States of Idaho, Oregon, Nevada, and Washington, pre- 
sents the results of measurements of flow made on streams in the Snak(‘ 
River Basin and tributary basins during the year ended September 30, 1917. 

Factors governing the selection and protection of sources of water sup- 
ply, J. K. HosKras (PuUie Health RpU. \V. S.], Sup. 89 (1921), pp. 20).-— 
Practical information on the subject is presented in this publication. It is 
stated that determinations of tlie nature and extent of use of a proposed water 
supfily will indicate the inadvisability of selecting certain inadequate or un- 
suitable sources. Sucli determinations will also make evident the ncH’esslty for 
accurate knowledge concerning the quantity and quality of water to be expected 
from various sources. The possibility of pollutiou of the soiiiue is a factor 
to Ik* carefully considered, as well as the natural safeguards that exist or can 
l)e inaugurated that tend to counteract su<*h pollution. Finally, the relative 
v'ost of supplies develojied fi’om various sources, carefully balanced against 
I heir advantages, will largely determine the source to be chosen. This factor 
may ourtveigh many otlier (‘onshhu-ations and indicate the advisability of arti- 
licial puriticatloii railier than the selection of an uncon t animated source. 

Columns, E. H. Saekon (Lomlon: Henry Frowdv aud Hodder Stoughton, 
1921, pp. XVJ-\-279, Jigs. 79). — This treatise on the strength and design of 
conipi(*ssion members is one of llie Oxford Tecludcal Publications. Part 1 
consists of an extensive bibliography. Part 2 consists of analytical matter, 
and includes chapters on general formulas for solid columns, lattice-braced 
t olumns, and columns with lateral loads. Pari 3 consists of synthetical matter, 
and contains chapters covering the more practical features of column design 
and a summar>' of both theory and exi)eriment which have been established on 
t he subject. 

Experiments with [InteriMil-combiistlon engine fuel] G. K^hne (Tech. 
Landvy., 8 (1922), No. 8, pp. 189, 190, fig. 1).— Comparative studies of so-called 
“ reichskraftstoft,'’ an internal-combustion engine fuel consisting of 53 per cent 
of benzol, 34 per cent of alcohol, and 13 per cent of tetralin, with plain benzol 
are reported. 

It was found that the composition fuel had almost as high a thermal efficiency 
a« the pure benzol. No great difficulties were exi)erienced in starting with the 
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coiijpositiori fuel except when the engines were very cold. Higher compression 
ratios could be used than with pure benzol. 

The use of alcohol as a fuel for motor cars using internal-combustion 
engines, J. G. Rose {So, African Jour, Indus.^ 5 (1922), No. 7, pp. 301-S12 ). — 
This is a discussion of the use of alcohol as a fuel for internal-combustion 
engines, with particular reference to South African conditions. Special atten- 
tion is imid to the economic phase of the subject occasioned by the necessity 
for denaturing. It is stated tliat the heavy cost of deiiaturants is not war- 
ranted by the results they achieve, and that frequently such denaturants as 
methyl alcohol have a very bad eifect upon motors, especially if they are impure. 
It is concluded that the policy of collecting revenue from the sale of alcoholic 
liquors by means of an excise, with the resultant use of denaturants, consti- 
tutes a real impediment to the production of a clu’up motor fuel. 

Power losses In automobile tires, W. L. Holt and P. L. Wormeley (U. S. 
Dept, Com., Bur, Standardn Tcchuol. Paper 21 J (1922), pp. J^Bl-Jt^l, pi. 1, 
figs. 7). — Studies on the power loss or energy dissipated as heat in automobile 
tires when oi)erated under different conditions of axle load, inflation pressure, 
speed, and tractive effort are reported. 

The loss was found to increase directly with an increase in speed or axle 
load, and quite rapidly with a decrwise in air pressure below the standard. 
Tractive effort had a comparatively small effect upon the power loss. There 
was a wide variation in the power loss in different tires run under the same 
conditions. Some makes of tires showed a larger power loss than others, and 
fabric tires as a class showed a considerably greater loss than cord tires. 

Tractors on soutbern farms, H. R. Tolley and L. M. Church (U, S. Dept. 
Agr., Fanners' Bui. 1278 (1922), pp. 26, figs. S). — This bulletin summarizes the 
experience of C84 tractor owners in the States of Alabama, Georgia, North and 
South Carolina, and Tennessee, obtained as the result of a letter questionnaire 
sent to each of several thousand men in these iStates who were known to own 
tractors. Data are given on the estimates of the users as to advantages and 
disadvantages, profitable use, best size, life and depreciation, and cost of opera- 
tion, maintenance, and repair of tractors. 

Tractor and plow reactions to various hitches, O. B. Zimmerman and 
T. G. Sew ALL (Jour. Soc. Automotive Enpin., 11 (1922), No. 1, pp. 107-^115, 
figs. 17). — Some of the questions involved in the subject are enumerated, and 
analyzed in part by the aid of diagrams and applied mathematics. Compara- 
tive draft data are presented in tabular form and discussed, as well as compara- 
tive hitch-length data. Tractor reactions are explained in a similar manner, 
attention being given to the reactions on a slope and uphill. The £a(-*tors Involv- 
ing tractor stability and resistance against overturn are also analyzed. These 
analyses are presented as a definite method of attack for the more correct 
solution of the proper hitching point and a study of lug design. 

Bust explosions, D. J, Price and H. H. Brown (Boston: Natl. Fire Protect. 
Assoc., [1922], pp, XXI+246, figs. 85). — This book is based upon the work of 
the U. S. Department of Agriculture on the subject and gives the results of 
investigations, made by the Department through a period of several years, into 
Ihe theory, nature, and causes of dust explosions of different kinds, and methods 
for their prevention. It is stated that all industrial plants in which a dust is 
liroduced in the handling of carbonaceous material or in the manufacture of 
various products from this material are subject to the possibility of an ex- 
plosion. 

The 8Ui)Ject is approached by a consideration of what a dust explosion really 
is and of the different factors which affect its nature or behavior. The results 
of studies of what explosions have done and of the facts indicated by those 



1028] 


RURAL ECONOMICS AND SOCIOLOGY. 


91 


which have occurred in the various industries are next presented, and measures 
are discussed which have proved most effective in preventing an explosion or 
in retarding its development when once started. 

The book includes other chapters on industries producing dust and their 
extent, causes of dust explosions and elimination of sources of ignition, pre- 
vention of explosions by control of explosive mixtures, phenomena of explosions, 
dust collection and removal, static electricity, explosions in grain thrashing 
machines, plant construction, cotton-gin fires, coal-dust explosions, and a 
review of explosions. 

Some notes on railway refrigerator cars, W. H. Wintebbowd {Mechum. 
ISngin, [New York], 44 {1922), No. 7, pp. 419-426, figs. i4).— This is a collection 
of what are considered to be the more important facts regarding the principles 
and methods Involved in railway refrigerator car operation, and the types of 
cai*s and methods of construction used by various railways and private-car 
owners. 

The conclusion is drawn that while a very great improvement has been 
made in refrigerator-car construction and design within the past few years, 
the field of investigation in connection with cars of this type is still a most 
fertile one. The construction of some fairly recent cars indicates that the 
subject of refrigeration in transit Is not appreciated In some quarters as it 
should be. Elliciency in refrigeration is also considered to he quite important- 

The principles of mechanical refrigeration, H. J. Macintikk {New York 
and London: MeGrnu)-Hill Book Co., Inc., 1922, pp. vni-\-252, figs. 114). — This 
hook is intended as a study course for operating engineers and covers the entire 
field of refrigeration in an elementary manner. It contains chapters on the 
compressor; condensers, ammonia piping, and accessories; other refrigerating 
systems; erection and operation; refrigerants, heat transfer; piping and piping 
calculations; ice making; and applications of refrigeration. 

Modern plumbing illustrated, It. M. Stakbuck {New York: Norman W. 
Eetilev Co., 1922, 4. ed., rev. and enl., pp. 407, figs. 68). — This is the 

fourth revised and enlarged edition of this book (K. S. H., 35, p. 690). 

ETJEAX ECONOMICS AND SOCIOLOGY. 

First report on the Turrctfield Demonstration Farrar A. J. Pkbkins 
{Jour. Dept Agr. So. Aust, 26 (1922), No. 2, pp. Ji0-J45).— This farm, situated 
10 miles from Gawler, South Australia, consists of 1,604 acres, of which 1,251 
are arable, 334 comprise tlie grazing area, and 19 are occupied by buildings, 
yards, etc. It has been conducted for nine months in an effort to demonstrate 
financially the principles on which farming should be carried on in that par- 
ticular district. 

The present report covers the period ended March 31, 1922. The farm is !)e- 
ing run on a three-course rotation, including bare fallow, wheat or hay, and 
barley or oats, with sheep and pigs as cash-earning live stock. Separate ac- 
counts are presented showing the expenditures and receipts from wheat, hay, 
barley, pigs, oats, sheep, produce and other supplies in the inventory, poultry, 
cattle, working horses, etc. From the point of view of capital invested by the 
Government, the net return after all deductions were made amounted to Interest 
at the rate of 7.73 per cent per annum. The net earnings of the manager, taken 
as Die owner, after making due allowance for Interest under every head, were 
£5 I9s. 5d. in the nine months over and above the family living. Most of the 
crops gave a satisfactory yleJd and a net profit. The cost of keeping horses 
was 2s, 4d. per day. Bare fallow cost 12s. Id. an acre to March 31. 

Comparison of the costs of plowing with tractors, horses, and cattle, 
M. Laplaiji) {Rev. Zooteoh. [Paris], 1921, Nos. 2, pp. 141^161; 6, pp. 227-240, 
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Experiments are imported 4ealing witli the amount and cost of plow- 
ing done by horses, tractors, and cattle at the Vaulx-de-Oernay Station for 
1919-21. In making these comparisons daily notes were taken on the amount 
and kind of soil in which the work was done and the expenses which were 
incurred in feeding, repairs, etc. All the plowing was 0,15 meter (6 in.) deep 
and 0.83 meter (13 in.) wide. The plows consisted of a two bottom Oliver 
used with Fordson tractors, and Brabant and Benceronne plows used with 
the horses and cattle. The costs and comparisons are given in detail in tables 
presented based on fixed and variable costs for each source of power. In the 
case of the tractors the fixed costs consisted mainly of upkeep, interest, de- 
preciation, Insurance, etc., whereas the variable (X)Sts consisted of fuel and 
man labor. In the cases of the horses and cattle the fixed costs consisted of 
shoeing, harness, veterinarians’ fee, interest, depreciation, and insurance, 
whereas the variable costs consisted of feed and man labor. The value of 
the manure produced was credited to the animals. The following table gives 
a summary of the net costs obtained In plowing one hecturt' of land with the 
different sources of i)ower : 

Summory of the amounts and cost of plomng with tractors, horses, and o.cen. 


Source of power. 


Fordson tractor with 2 bottom Oliver plows 

2 horses with Brabant plow 

2 horses with Benceronne plow 

2 oxen with Brabant plow 

2 oxen with Benceronne plow 



Cost of plowing per hectare. 

Work 

i 


1921 

per hour. 

1 





1919 1 

1920 




! 


Jan. 1 to 

May 1 to 


j 


May 1 

Aug. 31. 

! Hectares. 

Francs. ! 

Francs. 

Francs. 

Francs. 

! 0.18 

114.88 ' 

152. 19 

151. 81 

138. 18 

i .06 

01. 17 , 

77. 48 

65. 17 

74.73 

' .06 

66.86 

84 14 

70. 77 

81. 16 

1 .05 

74.43 

91.25 

1 78. 82 

I 97. 25 

.05 

66.69 j 

83.53 

72. 17 

1 89.04 

1 


An attempt at agricultural colonization, A. Beckebioh {Jour, Affr. Prat,, 
w, aer., S8 {1922), No, 31, pp. 109-111 ), — It is noted that pr<»gress has been 
achieved in colonizing vacant farms in France with i^easant cultivators. Out 
of 635 small farms designated as vacant in 1921, 400 have been tnken up for 
this purpose. 

Farm and terminal market prices: Wheat, corn, and oats, crop move- 
ment year 1920—21, J. W, Strowbkidge (1/. S. Dept. Apr. BuL 1083 (1922), 
pp. 58, figs. 30 ). — ^The object of this compilation was to ascertain a fair esti- 
mate of the average value per bushel of the entire crop of these grains rather 
than of a specified grade. Each of the tables has been divided into two sec- 
tions, one of which gives cumulative data in 12 steps, ea(ih step being a com- 
plete summary from the beginning of the crop movement year to the end of the 
period, and the other monthly data, complete for each month. A grain market- 
ing chart is given to illustrate price-determining conditifms at Huri)Ui» pro- 
ducing and consuming points. Graphs and maps illustrate the tabulated data. 

As for the method of computing prices, farni sale prices for the first day of 
each month as received by the Department of Agriculture and averages of the 
county retuims of each State are taken. The fiverage 8tate price is used in 
computing the average prU*e for the combination of States for each market, 
the estimated monthly sales of the States iKdng used as weights. To allow for 
changes that may occur in the farm price during any given month, the reported 
price for the first day was added to that for the first day of the following 
month and the result divided by two. The terminal market prices were com- 
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puted from the reported daily cash sales as published by the trade journals 
for the principal markets. All ^ades are included for each class price and 
all classes for the total average price. The prices are computed by multiplying 
the reported sale price per bushel by the number of cars sold, totaling the 
number of cars and the extensions of all sales made, and dividing the total 
of the extensions by the total number of cars. 

The Minneapolis receipts as published indicate that 14.5 per cent of the total 
estimatcKl wheal crop of the TTnlted States is received at that terminal. The 
widest differences between farm and terminal sale prices are found to occur 
there. The St. Louis market shows the narrowest margin ]>etw('en farm and 
terminal sales. Tiie cumulative tables for the combined markets show that 
68.C per cent of the total sales from the farm had been made by the end of 
January, 1921, at an avemge price of 197.1 cts. per bushel. The terminals for 
the same period made* (57.6 i>er cent of their total wheat sales at an average 
pric^e of 214.C cts. bushel. The total niimher of cars i‘(»portod sold during 
the year on the four markets, Minneapolis, Kansas City, St. Louis, and Chicago, 
r(‘presents about 17 j>er c(‘nt of the t<dal estimated quantity of wheat produced 
in tin* United States, with a weighted average price per i)iisho] of 193.3 cts. 
compared with 176.1 <*ts., the average farm price for the 10 States used in these 
tables. 

At the six markets, Chicago, Minneapolis. St. Louis. Omaha, Kansas City, 
and C!n(*innati, 48,348 cars of oats were sold at a weighted average price of 
49 <*ts. per bushel, as against an average farm price of 45.3 cts. for the 12 
oat States, The average j>rlce paid at the same six terminals for corn was 57 
cts, per bushel, witli 47.3 cts. the average farm price in the nine corn States. 
The average differen<*e between fann and terminal price per bushel on the total 
estimated oiY)p of wheat was 17.2 cts., corn 9 7 cts.. oats 3.7 cts.. and on the 
combined crops 9.0 cts llie total farm value of the three crops is 87.5 per cent 
of the terminal value. 

Farmers’ Market Bulletin {North Carolina Siia. Fannern" Market BuL^ 9 
(19^2), Nos, 55, pp, 8, figs, 56, pp. H; 57, pp, 11). — In the first of these three 
numbers ceitaiu points with regard to feeding and marketing hogs are em- 
phasized. The second notes the campaign started by the State extension 
service for more farm fencing for live stock. Other brief notes with reference 
to the markets are included, and in ea(‘h number there is jwesented the usual 
monthly partial list of products which farmers have for sale. 

Kegulatioiis of the Secretary of Agriculture under the United States 
M^arehouse Act of August 11, 1016, as amended July 34, 1910. — Re- 
vised regulations for cotton warehouses, approved June 33, 1033 (U. S. 
Dept. Agr,, Off. Bcr. Oirc. 158 (1922), pp. 57). — ^Thest* regulations, approved 
June 23, 1922, are amendatory of and intended to supersede the rules and 
regulations approved Sei>teniber 15, 1919, and the amendments thereto. The 
text of the act is appended. 

Regulations of the Secretary of Agriculture under the United States 
Cotton Futures Act {U. S. Dept. Apr., Off. Fee. Vire. 159 {1922), pp. J^O ). — A 
draft is made of revised regulations, effective August 1, 1922, which supersedes 
earlier ones (E. S. R., 41, p. 492). The text of the not and amendments is 
appended. 

The Packers and Stockyards Act, G. C. SMmi {Nail. ^SVafe Market- 

^^0 Off. Proe., S {1921), pp. The act is summarized, and the provisions 

of the packers’ Consent Decree are given. 

Economic aspects of the Great Lakes-St. Lawrence Ship Channel, 11. S. 
MacElwee and A, H. Riti'Er {New York: Ronald Press Co., 1921, pp. 291, 
pU. 6, figs. 55).— The local and national advantages of this project from the 
standpoint of agricultural, mineral, and industrial development are set forth 
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in tliis report, which Is mainly a coordination of the Information with regard 
to the costs of, and tlie areas that would be served by, this new route, as pre- 
sented at hearings before the International Joint CJommission. 

Environment in the history of American agriculture, A. P. Bbiqham 
{Jour, Oeoffr,, U (1922), No, 2, pp, This is a discussion of the factors 

influencing changes in the agriculture of given older regions, localization In the 
production of a particular crop, and the development of new agricultural re- 
gions. It is c'oncluded that natural factors (Including climate), conditions of 
population and market demand, with developed transportation, devices for pre- 
serving, hereditary and personal aptitudes, and the historical maturity or youth 
of a region all go into the determination of the detailed and special distribu- 
tion of crop products. 

Effect of the embargo on agriculture, W. W. Jennings (In The Affiorioan 
Embargo, 1807-1809, with Particular Reference to its Effect on Industry. 
Iowa Vniv, Studies Social ScL, 8 (1921), No. 1, pp. 182-20S). — ^The American 
eail>argo of 1807-18()t) is discussed in this chapter of a detailed historical study 
from the ])oiDt of view of its effect upon agriculture, under the heads of price 
of produce, value of reel estate, payment of debts, speculation, and the general 
effect on the various sections of the country. It is held that this embargo in- 
jured agrieultiire and the farming class as a whole. Prices of agricultural 
products decreased, imported articles Increased in price, land and slaves de- 
preciated in value, mortgages were foreclosed or stay laws were forced through, 
si)eeulators thrived l)y buying up products from farmers at low prices, and 
money lenders obtained exorbitant interest 

A short history of British agriculture, J. Our {London: Oxford IJniv. 
Press, Humphrey Milford, 1922, pp. 96, figs. 28). — This is a sketch of British 
agricultural history beginning with Roman Britain and early England and in- 
cluding the growth and decay of the manor system, the beginning of modern 
fai’ming and early efforts to improve live .stock, the inclosure movement and the 
passage and repeal of the Corn Laws, the period of development and progress 
from LS;iO to 187(1, reverses of 187iM906 due principally to the development of 
farming in the colonies and foreign countries, and the effects of the recent war. 

A report of a mission to Burma, G. Caussin {Mission filconotniQue 
Franraisc avx Pays it t rangers Circonvoisins de Vlndochine. Rapport de Mis- 
sion sur la Birmanic. Saigon: Chanibre d'Agr. Cochinehine, 1921, pp. 59 ). — 
Observations reported upon here included the climate, agricultural resources, 
principal crops, metlKxls of cultivation, crop conditions, and methods of sale of 
the agricultural products of Burma. 

Possibilities of agricultural development in the Punjab, P. J. Pagan 
{Young M(m India, 38 {1922), No. 6, pp. 317-330). — In these pages is discussed 
th<j need of e<lucation for farmers and further research in agricultural prob- 
lems, improvement In agricultural methods, Increase in the area under irriga- 
tion, discouragement of fragmentation of holdings, development of dairying, 
more intensive use of good land, and closer cooperation. 

The agriculture of the Upper Peninsula; Its present development and 
possibilities, J. W. Weston, D. L. McMillan, and G. W. Putnam {Michigan 
Sta. Spec. Bui. 116 (1922), pp. 82, figs. 50). — 7'his is a compilation of data from 
census reports, from other official sources, and from observations and experi- 
ments by county agricultural agents and articles contributed by representatives 
of the college. The climate, soils, field crops, opportunities for live-stock 
production, fruit growing, and truck crops of this region are described in detail. 

Safety in cooperative organizations, C. J. Brand (Jour. Am^r. Bankers 
Assoc., 14 (1922), No. 12, pp. 755-759, figs. 5). — Three types of cooperative 
enterprises for marketing agricultural products are described as the Inde- 
pendent farmers’ marketing unit, the federated organization made up of 
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iudividual unite, and the large central association which deals directly witii 
individual growers on the basis of a long-tlrae marketing contract. It is held 
that these organizations should he built up around a single coinniodity or 
group of closely related crops, that the local units should be completely organ- 
ized and constitute the foundation of the marketing structure, and that no 
organization should speculate in the grower's crops. Difliculties of maintaining 
successful management and loss of contact with growers and with the com- 
munity, as well as the greater risk of ftnanclal catastrophy, are pointed out 
as disadvantages of large-scale centralization. The two types, characterized, 
respectively, by centralized and decentralized control, are compared impar- 
tially. 

Rural organization. — A study of primary groups in Wake County, N. O., 

C. C. ZiMMEKMAN and O. C. Taylor {North Carolina f^ta. Bui. 2/, 5 {1922), 
pp. 42, flffs. 9 ). — An investigation was carried on in cooperation with the U. S. 
Department of Agriculture during the two years 1920-21 and 1921-22 in Wake 
County, N. C., for which the school-teachers were asked to locate the farm 
families on a county map so as to indicate how they group themselves in 
communities. Certain primary geographic population groups organized usually 
about an institution were thus discovered, but when further analyzed the 
geographical factor was found to be less determining than the institutionalized 
s(>cial and economic factors. Many of these communities overlapia^d. 

Chapters 1 and 2 of this bulletin give an account of the county as a whole 
and the five kinds of service centers found there, namely, urban trade 
towns, retired farmer villages, farm operator villages, the open country store- 
school-churcli-lodge centei*. and the isolated open country churcb-school-store 
center. Niue maps are given showing the number and location of these centers, 
the originally determined \\'hite and negro communities, and the institutions. 

Chapter 3 <Uscusses the rural primary or neighborhood gi'oups of the county 
surveyed. It is held that rural community organization is functional and dis- 
criminating rather than local and geographical, and that correct community 
organization must be projected as a serious of institutional programs. The 
most pliable and progressive* form of rural organization seems to lie the educa- 
tional one brought about through the rural school. Definite areas heretofore 
(‘ailed “no man’s land” do not exist in AVake (kmnty. Numerous sociological 
rui^al communities were found, hut they do not cover specific and exclusive 
geographic areas. 

Chapter 4 contains generalizations concerning rural organization as found 
by this survey. 

AGEICTILTURAI EDUCATION. 

[Rural education at the fifty -ninth annual meeting of the National 
Education Association, July 3—8, 1921] {Natl. Ed. Assoc. Addresses and 
Proc., 59 {1921), pp. $52^62, 528-616, 694-701, fig. i).— Outlines of reports to the 
committee on rural education of the National Council of Education are given 
here on consolidation of schools, rural recreation and social life, and tests .and 
measurements in rural schools, as well as a report of the committee on com- 
parative instruction in one-teacher and consolidated rural schools, by J. M. 
1^'oote; of the committee on tlie distinction between administration and supei- 
vision of rural schools, by P. W. Dunn; of that on the preparation of rural 
teachers, by M. Carney ; and on a working program for Smith-Lever extension 
and vocational education forces in various States, by A. R. Mann. I'apers 
included are Improving Rural Schools by Standardization, by E. A. Lathrop; 
Can Adequate Financial Support Be Secured for Rural Schools? by G. 1^. 
Towne; The Waitsfield Experiment, by M. Dana; Training County Superin- 
tendents and Rural Supervisors in Service, by A. M. Ayer; Supervision for 
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Growth, by M. Newbury ; Fiimnrial Support for Rural Schools, by N H. 
Baker; Some Fundamentals of Rural Community Organiaation, by D. Sander- 
son (E. S. K., 46, p. 895) ; Tl>e Continued Emergency in Rural Teacher Supply 
and How to Meet It, by E. A. Lathrop; Initial Steps in Ihe Development of 
Rural Education Deimrtments in Normal Schools, by H. S. Browne: Stimulat- 
ing Interest in Vocational Agidculture Througii Junior pTfjject Work, by J. I>. 
Blackwell (E. S. 11, 46, p. 897) ; Stimulating Interest in Vocetional Agricul- 
ture Through Junior Club Activities in the Schools, by F. H. Clark <E. S 
11., 46, p. 897) ; Boys’ and Girls’ “Four H” miibs ami the School, by W. H 
Kendrick (E. S. R., 47, p. 496) ; To What Extent Should Rural Teadiers Far- 
ticipate in Making Courses of Study? by W. J. Holloway; The Coiii*se of 
Study in Montgomery County, by N. E. Brogden; Princiides TT^nderlying the 
Rural Elementary vSchool Curriculum, by P. W. Dunn ; The Preparation (»r 
Teachers for a Deniucrutized Rural School, by R. Root ; Supervision for Growth, 
by 0. R. Spencer; Rural School Democracy Thrcmgh Efliclent Administration, 
by A. S. Cook; Community Service of the IVmocrntiml Rural School, by W W 
Evans; The Negro in Rural Education and Country IJfe, by J. H. Dillard ; 
Platform of the Department of Rural E<hicution of the National Educatim^ 
Association, by L. L. I>river; The Relation of the Vlllag(‘ to the Rural Schofd 
Administration and the County Cnit, by G A. Selke; ('Consolidated Schools 
in Middle Western States, by G. S. Dick; A National Program for rkuisoUda- 
tion. by M. Campbell ; The Alms of Rural I^ducation, by W. C. P.agley ; and 
The Rural School — The Great Problem in American Education, by E. Burnlmm, 

The present status of home economics edncation, F. Wilmams (Jour. 
Hoim Econ., H (VJ22), No. 6‘, pp. 256-268). — It is held to be evident that the 
movement for the scientilic measurement of results in home e(M)noniics as (evi- 
denced by attempts at the construction of standardized scales and tests is es- 
tablished, and that the content of home economics (^ourses of study is being 
critically scrutinized. The economics of buying and nutrition are the topics 
that are receiving the most attention in many schools. 

Continuation scliools and school questions. Holm (OarlefiweU, 26 (W22), 
No. H, pp, lS8-14t). — The author urges the importance of practical education 
for gardeners in the maintenance of Uie fierman food supply Independently of 
imports and outlines a scbeiue of specdal vocational schools. He includes con- 
tinuation schools exclusively for teaching the fundamental principles underly- 
ing gardening, to he carrUnl on (dther in eoune(?tion with Aocatloiml scho<ds or 
agricultural or winter schoids or alone, but in any t'ase snjijiorted pnifessionally 
by gardem*rs. Others are short -eours<^ wint(‘r garden sduuds for the larger 
cities, gardening schools with four- or hve-yc'ar courses, and schools for train- 
ing touchers. 

Agricultural education in Poland (IrclavtJ Dept Apr. mid Tech. Ivstr. 
Jonr., 21 (1022), No. li, pp. — Under the act of July 15. 102(1, the groat 

agricultural estates of Poland are to he divided ip) and help given to the fanners 
in establishing thems(dv('s on land ac(}nired by agrotmient or by comimlsory 
purchase. The Ministry of Agriculture is enlith^d to reserve lands or buildings 
suitable foi* agricultural training centers. Under a special act of July 9, 1920, 
public and private popular training centers are provided for. and the Ministry 
of Agriculture is charged with supervision of the curricula. Two centei^, one 
for boys and one for girls, must be established in each district, and for the 
supiH)rt of thes(* the 8tat(‘ will rent to district authorities and chambers of 
agriculture a free grant of land for the training center and model farm; will 
allocate to them a sum for building i>un>oses equal to one-fourth of the amount 
of the estimate approved by the minister of agriculture, advancing one-half of 
the total estimate as a long-tc'rm l<gin at 2 per cent interest, and will provide 
the teachers’ salaries. 
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Krepoi*t of the Women’s Institutes of the Province of Ontario, 1920 

and 1921 (Ontario Dept, Apr., Women's lusts. Ontario Rpf., 1920-1921, pp. 
99, figs. 3). — Addresses and reports of standing coininittees, presented before 
conventions of the women’s institutes during 1920 and 1921, are published li<*re. 
together with excei'i)ts from reports of reprcsentativ(' institutes. Suggestions 
are to be found with reference to program planning, girls’ institutes, how to 
conduct a meeting, and books for use in women’s institutes. 

Motion pictures of the U. 8. Department of Agriculture, F. W. Pekkinb 
(V. S. Dept. Apr.. Dept. Circ. 233 (1922), pp. 1S).~-A list of titles of films 
available for distribution by the Department is published here. These are 
arranged under the names of the bureaus that are authority for the subject 
matter, accordingly as they pertain to animal industry, plant production and 
diseases and pests, game protection, forestry, (*xteusicm work, entomology, mai*' 
keting, public roads, habits of animals, and dust explosion. 

Corn judging, R. A. Moobe and G. li. ^Iortim^kr (Wis. Agr. Col. Ext. Circ 
152 (1922), pp. SI. figs. 15). — An explaiialion of the points given in the Wis- 
consin official coin score' card is made here, and certain of Wmcousin's best 
varieties of white and yellow com arc hriejly desenbed. The steps in the 
method of procetlure in corn judging are given as learning first the points on 
the score card and w'cond the characteristics of standard typ(^s and varieties 
of corn and scoring samples. 

Live stock Judging contests, J H. SHEPPicJii) (North Dakota Sta. Hal. 157 
(1922), pp. 3-30, figs. 4). — Pari 1 of this bullt'tin is an ac(ionnt of the history 
of student li\e stock judging work in this country from about 1892. Part 2 
gives some samiile calculation sheets and forms and sets forth methods de- 
veloped at the International Live Stock Exposition judging contests. 

A olotliing project, B. Blac kaiore (Joar. Home E<xm., IJf (1922), No. 9, pp. 
J/SO-432 )* — The outline of a method of organizing a clothing project drawn up 
here is intended to present to teacher-training classes the advantages of accu- 
racy, with flexibility in giving instruction in clothing. 

MISCELLANEOUS. 

Report of the director, 1921, P. F. Tkowbriik.i. {North Dakota Hta. But. 
159 (1922), pp. JfJff 0). — This contains the organization list, a report of the 
director on the work of the station and the various substations, and a financial 
statement for the fiscal year ended June HO, 1921. I’Ih' experimental work 
reported is for the mo.st part abstracted elsewhere in this issue 

Rcpoi*t of Edgeley Substation, 1921, O. A. Thompson {North Dakota 8ta 
Bui. 161 (1922), pp. 12). — This hullelin contains meteorological data and brief 
summaries of the lines of work at this station. Tlie experimental work re- 
ported is for the most part abstracted elsewhere in this Issue. 

The mathematical theory of probabilities, A. Firhkr (New York: Mac- 
millan Co., 1922, vol. 1, 2. ed., enl., pp. XXIX +289, figs. 6). — This is volume 3 
of this work, which has been translated from the J>anish by C. l>icksou and 
W. Bonynge, with introductory notes by M. C. Ilorty and F. W. Frankland. 
It deals with the mathematical theory of probabilities and its application to 
frequency curves and statistical mefhods. 

Collection of coefficients and equivalents (Reeuoil de Coefficients et 
d' Equivalences. Rome: Inst. Intcrnatl. Agr., Serv. 8tatis. Gen., 1922, Jf. ed., 
pp. 191). — Part 1 lists by countries coefficients for tlie conversion of moneys, 
weights, and measures to the corresponding units of the metric system. Part 2 
contains tables of equivalents for the principal English and American measure- 
ments expressed in terms of the metric system; and part 3, formulas for the 
conversion of the moneys of certain countries into terms of that of certain 
others. 
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Alaska College. —Tlie college opened its doors September 18, 1922, with an 
enrollment of six students, but this number has now been increase<\ to 12, 
besides several in a miner’s short course. A fanners’ short course was offered 
in January. 

California University and Station. — Dr. F. W. Woll, professor of animal 
nutrition since 1018 and widely known ns a writer on animal feeding and 
dairy subjects, died December 6, 1922. 

Dr. Woll was born in Bergen, Norway, May 23, 1865, and received the 
degree of Ph.B. from the Royal Fredericks University, Christiania, In 1888. 
Later the M.S. and Ph.D. degrees were conferred by the University of Wis- 
consin, in 1886 and 1904, respectively. In 1887 he was appointed chemist in 
the Wisconsin Station, studying among other things, sngnr beet growing in 
Wisconsin under Dr. H P. Armsby. His major interest, however, was in 
dairying, and he became greatly interested in fe^'ding problems, especially the 
use of silage, and also in daily contests and advanced registry. He was ap- 
pointed station chemist In 1897, and in 1906 also professor of agricultural 
chemistry, holding those positions until his appointment in (California. 

Dr. Woll was the author of many works, each of which has been reissued 
In several editions. Among these may be mentioned A Book on Silage, A 
Handbook for Farmers and Dairymen, Testing Milk and Its Products (with 
K. H. Farrington), Productive Feeding of Farm Animals, and Feed Manual 
and Note Book. He also prepared A Translation of Modem Dairy Practice 
(from the Swedish of (5. Grotenfelt), and for various periods from 1900 
to 1914 served as an abstractor of Scandinavian literature for Experiment 
^taiiofi Record, II(‘ was an extensive contributor to both technical publications 
and agricultural and dairy papers. 

The marked development of interest in the cow testing asso(*iations in 
California is largely attributed to his efforts. He was a member of many 
agricultural and sclentlilc societies, including the Society for tlie Promotion 
of Agricultural • Science, the American Society for Animal Production, the 
Association of Official Agriailtural (ffiemists (president, 1910-11), and the 
American Dairy Science Association. 

Illinois University and Station.-- -J. G. Mosier, chief of soil physics, died 
November 11, 1922, at the age of GO years. Professor Mosier was graduated 
from the university in 1893 and served as assistant in the department of 
geology for the three following years. After three years in high school teaching 
he became Interested in scientific agriculture and was appointed instructor 
in soil physics in the university In 1902. In 1911 he became professor of soil 
physics in the college of agriculture and chief In soil physics in the sta- 
tion. For 20 years he was in ciiarge of the classification of the soils of 
the State in connection with the State soil survey of the university, 
and was considered an authority on this subject. He was also widely known 
as a farmers’ institute speaker, and was the author of two textbooks, Soil 
Physics and Management, and Soils and Crops, besides many bulletins and 
papers on agricultural subjects. 

Kansas College. — The college is requesting appropriations aggregating 
$1,140,400 for the fiscal year 1923-24 and $1,080,400 for the following year. 
This is a total of $150,000 less than was granted by the legislature for the 
98 
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present bieniiiuin. Efforts have been made to operate as closely as possible on 
a maintenance basis. The principal new Items are $59,000 each year for addi- 
tional teachers, $25,000 each for emergency repairs and the remodeling of the 
dairy building, and $5,000 annually for the soil survey. In addition $109,B50 
is being asked for the four substations. One serious diiiiculty confronting the 
Institution is the heavy reduction in its receipts from the sale of farm products, 
the amount falling from $120,815.87 in 1919-20 to $60,670.11 in 1921-22. 

Michigan College and Station. — The college is asking for appropriations 
for the ensuing biennium aggregating $4,600,000, about equally divided betw(‘en 
annual operating expenses and new buildings and equipment. The estimates 
include $50,000 as a special fund for resea rcJ\ projects, $400,000 for a new 
horticulture building, greenhouse, and eciuipnient, $500,000 for a new chemical 
laboratory, $250,000 for two dormitories lor women, and $50,000 for an addi- 
tion to the veterinary science building. 

PennsylTania Station. — W. U. (rordoii has been appointed assistant pro- 
fessor of rural sociology extension, effective Dec^ember 11, 1922. 

Association of Official Agricultural Chemists. — The thirty-ninth annual 
convention of the association was held November 15-17, 1922, at Washington, 

D. (1, with a registration of about 360. 

In addition to the usual reports of the referees and associate referees, the 
following papers were i)r(*sented : l^je Effects of Cropping Upon the Active 
Potash of the Soil, by G. S. Fraps; Tlie Determination of Starch Content in 
the Presence of Interienng Polysaccliarids, as in Impure Linseed Products, by 
G. P. Walton ; Nickel Aj)paratus in tlie Analyti(*al Lalmratory, by L. O. Whaley ; 
Volumetric Deterrnluatlori of Phosphoric Acid, by W. A. Turner; Availability 
of Absorbed Potash as Indicated by Chemical and Pot Tests, by N. K. Gordon; 
A New Fertilizer Sampling Tul)e, by L. D. Ilaigh ; Data Secured on the Tur- 
bidity Point, by A. Seidenberg; Determination of Zinc and Copper in Gelatins 
and Glues, by K. Hertwig; Analyses of Ilecent Samples of Cacao Beans and 
Their Significance, by W. C. Taber; A Preliminary Report of the Presence of 
Primary Amins in (janned Mushrooms, by (1 E. Jidilonski ; Domestic Sources 
of Cantharidin, by A. Viehoever an<l It. G. Capeii ; Quantitative Determina- 
tion of Acetic Anhydrid, by G. (-. Silencer; and Sublimation as a Method 
Applied to Various Products, by .1. Hortvet. 

In connection with the papcTS and reports of referees on feeds and feeding 
stuffs, H. S. Bailey of the Society of American Oil Chemists brought before 
the association the work whicli is being done by this society in an effort to 
improve the technique' of the analysis of feeding stuffs through the distri- 
bution of cotton seed and other feed meals for collaborative determinations of 
moisture, gasoline-soluble iiiaterhil, and ammonia. At present about 75 col- 
laborators are enrolled in this work. These receive at frequent intervals 
samples for analysis and in return report their results to the society. P'rom 
tlie results received weight'd averages are calculated and reported to the 
individual collaborators. 

The program of the second day included the address by the retiring president, 
F. P. Veitch, who spoke on Tlie Opportunities and Responsibilities of the 
Association of Oflldal Agricultural Chemists. Brief addresses were also given 
by H. W. Wiley, the honorary president of the association, and by Senator 

E. F. Ladd who, at the 1921 meeting, was made a life member of the associa- 
tion. On Friday morning the Secretary of Agriculture addressed the associa- 
tion, discussing briefly the agricultural situation at the present time and out- 
lining the steps which have been taken by the Department to assist the agri- 
culture of the various regions of the country through the establishment of 
commodity councils. 
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Following: 1lK‘ reports of the standing committees, R. W. Balcoin, cliairman 
of the hoard of editors of the Journal, made an urgent plea for an increase in 
subscriptions to tlie Journal among the members of the association. In the 
report of the committee on editing methods of analysis, R. E. Doolittle an- 
nounced that a new edition of the Oflicial methods would probably be pub- 
lished shortly after the 1923 meeting. The asso(*iation authorized the Joint 
publication with the American Ihiblic Health Association of a book of methods 
(m milk analysis in which are to be incorporated the methods of chemictxl 
analysis of milk as found in the present Official methods. ^ ^ 

The officers of the association for the coming year are as follows : President, 
A. J. Patten; vice-president, K. E. Doolittle; secretiiry-treasurer, W. W. 
Skinner; and additional members of the executive committee, E. M. Bailey 
and P. R. Dunbar. In closing, resolutions were adopteil on the death of Dr. 
Prear, a long-time member of and active worker in the association. 

West Indian Agricultural College. — This, institution was formally opened 
October 16, 1922, l)y Sir Samuel Wilson, governor of Trinidad and Tobago. 
Quarters have been provided in a temporary building erected at St. Augustine, 
Trinidad, and bids have been asked for the permanent building. A total of 18 
students have been enrolled, of whom 8 >ire graduate students. 

The Imperial Department of Agriculture of the West Indies bus l)een trans- 
ferred from Barbados to Trinidad and merged with the college. 

Necrology. — The death is noted of Dr. F. Nobhe on Sei>teiuher 15. 1922, at 
the age of 92 years. For 44 years Dr. Nobhe was ixlitor of Dir Landwirtbchaft- 
liohm his service covering volumes 8 to Gd. With the 

lielp of the Dresden District Agricultural Society he established at Tharand, 
Saxony, an experiment station for plant physiokrgy in 1869, and in the same 
year and place the tlrst seed control station. In association with Hiltner, he 
gave much study to the organisms connected with the assimilation of nitrogen 
])y legumes and did inncli to develop the water-culture method of studying plant 
nutrition. Upon the formation of the Associjition of German Experiment 
Stations in 1888, he 1 became its first president. He retired from n(*tive service 
in 1905. 

Gaston Bonnier, member of the Academy of Sciences of France, professor of 
botany at the Sorbonne, dire<4or of the Plant Biological ladK>mtory at Fontaine- 
hlean, and founder and editor of Revue cf^nerale dv boianique, died in Paris 
December 80, 1922, aged 69 ^ears. His work on the vascular develoimnmt of 
the higher plants, respiration of fungi. nii<l the ac(piiHition of cliaraders under 
climatic intluences, is well known to botanists. In liis work on acquired 
characters the study involved about 165 s])ccu‘s of plants that were grown at 
different elevations, from sea level to 2,400 meters (alamt L5 miles) above the 
sea. 

Dr. Hiram T. Freneli, a pioneer in agricultural education in the West, ditnl 
at Corvallis, Oreg., November 5, 1922, after a sickness of two years. 

Dr. French was born at Alniena, ]Mich.. October 1, 1861. He was graduated 
from the Michigan College in 1885 and was given the degree of M. S. in 1888, 
and subsequently the honorai*y degree of D. Sc. ]>y the same institution. He 
began his work in the West at the Oregon t>)llege in 1880 as professor of 
agriculture, going 10 years later in a similar capacity to the Idaho University. 
In 1908 he was appointed director of the Idaho Station, serving until 1909. 
From 1913 to 1915 he was State leader of county agent work in Oregon, and 
from 1915 to 1921 director of extension in the Colorado College. He was 
well known as a writer and speaker, and among other workvS prepared a 3- 
volume History of Idaho in 1913-14. 
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There was one notable address at the last convention of the Asso- 
ciation of Land Grant Colleges which unfortunately will not be 
published in the proceedings, because it was delivered informally 
and was not reported. The speaker was Dr. R. S. Woodward, the 
former president of the Carnegie. Institution of Washington, and 
his subject was The Varied Aspects of Research. It was presented 
before the section of engineering, but much if not most of it applied 
to research in general rather than specifically to engineering. 

TlTiile tlie essential attributes of research were dealt with quite 
broadly in this address, the consideration centered in large degree 
around the matter of administration. Tliere was a note of warning 
and a suggestion of danger in the mistaken view that the research 
of a scientific institution needs no centralized guidance, and that a 
business administration may be all that is necessar}'. To the man 
of affairs the kind of administration needed is not fully apparent, 
and he is likely not to understand the service it can perform. 

Dr. Woodward emphasized in strong terms the exceeding im- 
|)qrtance of administration in research, and he made it clear that 
this meant far more than attention to the fiscal and clerical side of 
an institution. He referred to the fact that governing boards of 
institutiotLS are likely to see only these phases, and hence sometimes 
conclude the administration may safely be placed in the hands of 
a good business head. Such a view, it will be recognized, overlooks 
the impoitancc of the development of wise research policy, the out- 
lining of the field, the selection of men, and the intelligent pro- 
vision of conditions essential to their highest success; and it fails 
to grasp the relationship and influence which a broad minded, 
sympathetic man of technical knowledge may maintain in coimection 
with the furthering of inquiry. 

Failure to appreciate the place of administration in a research in- 
stitution has not been confined to governing boards. It has been 
shared to some extent by investigators. In contending for freedom 
and opportunity for the individual in following out the ideas which 
come to him in coimection with his studies, administration has some- 
times been scouted as having small place in connection with research 
and even inimical to it if earned beyond the office details. This is an 
extreme view, and the danger hinted at is essentially hypothetical 
as far as present conditions go. However, the indorsement of the 
value and essential qualities of administration, coming from such a 

IM 
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S(nir<*e as the distiii^nislied speaker, is reassuring and is entitled to 
earry muelt Aveight. 'Jlie iiseal and clerical side of administration is 
given such prominence by some ofticers that trustees may not be 
without reason in their misconception. 

d'he experience through which the experiment stations liave passtMl 
has repiTsented a changing viewpoint in this matter. It will be re- 
called that in the early history of the stations a practical man of 
affairs, a lea<ling farmer, someone in close touch with practice ratiier 
than investigation, was often given the preference in tlie selection of 
a director. V aniiliarity with the w'ays of tlie art overbalanced experi- 
ence in the ways of investigation. If tliere was to be guidance its 
pui])Ose was to hold the worker to practical matters, to see that re 
suits were secured quickly, and to prevent straying too far into the 
tield of the abstract. It was not appreciated that ‘Hlie achievements 
of Nature may be of less importance than the methods by wliich slie 
works.” Inhere was a time also when the only administration thought 
necessary was such as the ])resident of the college could supply. 

(iradnally, hotvever, these stages passed and men of ))r<)ader out- 
look In science came to he (‘hosen to head the stations. AVe seemed 
to be developing a s])e(‘ial type of (‘\ecuti\e, trained in research and 
permitted to center liis attention mainly on the station. But la* 
proved too \ttluable to the college as a whole and was ehnaled to 
the position of dean, altbougli fre(|uently retaining the direct orsliip. 
ft w^as a natural consequence that when the colleges begun to take on 
gi'owth and to add to their courses and their faculti(‘S and their <[uota 
of special buildings, the administration of the stations sometimes 
be(*ame secondaiy. To some extent also the primary iiderests of the 
(‘ollege influenced the type of man selei'ted for the dual ofliee of deaii 
and director, or limited the kind and amount of administration 
available for the station. 

It was inevitable that these <‘lianges slunild liave then- effect, 
especially when a neiv and rapidly developing bram^h of e\tension 
came into l)eing, w itli all its potentialities for good and for supply- 
ing a new set of problems. It is worth while, therefore, to consider 
the importance of providing the right kind and the desirable amounl 
of attention to the station affairs, and to frankly acknowdedge the 
importance of it in continued advancement. 

In elaborating the character of administration called for in le- 
search, Dr. Woodward drew attention to the different types of 
activity whicl) are likely to be involved — the theoretical and abstract 
as well as the practical and applied. These can no longer be sharply 
divided. The fundamental research can not be done in one place 
or in one set of institutions, and the applied research in another. 
The idea that it might be was referred to as an old fallacy which 
has persisted in some classes of institutions. It will be recalled that 
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sikli u MOW luul a oonsideraUle following in the experiment stations 
not so lon^^ a^^o. But the two types ol* effort luive steadily ^rowii 
closer lo<^^etlier. so Unit all investigation ol' the ])resent day, even 
though it aims direetlv at a{)plications, iinist involve fundamental 
and abstract inquiry before it jiroeeeds far. It is only the simpler 
forms of exjierimeiits and observations that hold aloof from the 
riindamental stage, and are content to be only comparative and re- 
main in the empirical field. 

lienee the administrative officer must deal with the two types, which 
requires a broad intimacy with the general status of science; and 
the extent to which the more (exacting type of irujuirv is developed in 
an institution will reflect in no small degree the attitude and judg- 
ment of its administrative head. For u{>on him rests largely the 
selection and development of the staff of workers, and the intelligcmi 
<lirection and encouragement he gi\es may in quite large measure 
determine theii' course. A ivscarch poli(‘y without competent worker^ 
to (execute it is an anomaly; and on the other hand, a coiqis of 
ambition^ investigators whose efTorts are not siijipoited by an in- 
telligenl and aggressive rescnirch policy will labor under a severe 
littiidica]). 

In this ('onnection Dr. Woodward strongly stiessed tb(‘ signifi- 
cance of the attitude of the administrator toward the investigator. 
He held the fundamental jirinciple of administration to be very 
simple — that the way to get good work done was to commit it to a 
good man and give him freedom and sustained suj)porl. But he 
made it clear that this involved something more than a passive 
relationship, a laisser-faire attitude toward the worker and what 
lie was doing. It implies, as he pointed out, an attitude of sym- 
pathy, encouragement and expectation; hut it will hardly be con- 
tended that it means the granting of unlimited freedom and liberty 
to the specialist to follow^ at random wherever his indiuations may 
lead'. Much less is this the case in a publicly supported institution. 

Mention was made of the la(.‘k of experience in research by ad» 
ministrative officters which sometimes oc<nirs. There may he a general 
appreciation of research, but scant familiarity with what really is in- 
volved in working out a scientific problem. In such cases tlie advan- 
tages and possibilities of investigation are likely to be the main con- 
sideration, while the difficulties are only dimly appreciated. This 
may make such officers ‘‘ rcc'kless of time and patience and cost in 
order to gel results.” They may misjudge the real advance which is 
being made on the one hand, and fail to detect unproductive efforts 
on the other. Training and insight which enable the exercise of 
critical judgment in these matters means much, and supplies a safe- 
guard whicli may need to be exercised toward proposals by the 
staff as well as toward suggestions which come to the administering 
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head. If the executive function is to be properly carried oi^ it is 
clear that there must be sufBcient time available for this weighing 
and evaluation of the efforts already under way, as well as of new 
proposals and new lines of development. 

These tilings are a part of good business administration and wise 
economy, for while the administration of research must be liberal, 
be characterized by a gemnous measure of confidence and freedom 
and support, it oiight, as Dr. Woodward said, to aim to secure the 
maximum efficiency at the miniiimm cost. This is obviously the case 
in a public institution wliere the interest of the people is involved, 
but it applies likewise to endowed enterprises. Although the latter 
are not dii*ectly answerable to th(‘ jmblic for their stewai’dship, they 
are indirectly i’csponsiblc to science and ultimately to mankind for 
the record they make, and they will be judged in tliat light. Ee- 
search is one field in which responsibility for the ns(‘ to which re* 
sources are put can not be shnnned. It is not a private atfaii-. The 
ultimate concern of fhe public in it wherever done is expressed in 
Dr. Woodward's declaration that no other field of human endeavor 
has been so fruitful or so lasting. It has even ‘‘outlived the great 
literary efforts of the past.” 

It will hardly be quest ioned that administj'ation is still one of the 
large factors in connection with the success of tlie experiment sta- 
tion. It has a place of no secondary importance to play in the con- 
structive planning of the station's course and the efteciive condmtt 
of its vaiious grades and types of activity. In the last analysis it 
js largely responsible foj' the direction of the station resoun^es along 
most profitable channels. The only question then is whether this 
guidance and supervision of station affairs is ample, and whether 
these functions are being as fully exercised as they may profitably be. 

The part which administration plays does not- interfere with the 
proper functions of the technical workers. It may serve as a stimu- 
lus, and at times it may impose restraint, but it exercises a steadying 
hand and it preserves the idea of the station as a whole. The purpose 
of organization and administration is to secure the most effective em- 
ployment of the various forces and resources of the station, some of 
which are shared with other branches, in lines of effort which have 
been determined upon after careful consideration. The object is not 
the direction of the researches in the sense of supervision, dictation 
or interference with their orderly conduct, but it may properly con- 
cern itself with their course and progress in order to intelligently 
determine their needs and the extent to which support is justified, 
and it may look ahead to prepare for further developments. 

In itself administration is warranted only in so far as it serves a 
useful end, but long years of experience have shown that it has a 
sound basis for an active existence. It is its business to preserve the 
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objects and aims of the station, to keep matters moving in the various 
departments in an orderly and active way, to stimulate and encour- 
age, to sustain and protect, and to counsel and suggest where these 
are necessary. 

The maintenance of a watchful, even a jealous, eye on the station 
can only serve to strengthen it and give it a position of greater promi- 
nence. It sometimes needs protection, often it can be helped by an 
advocate who has its interests primarily at heart. It needs repre- 
sentation before the public and to have the things done for it which 
apply to its organization as a whole, but after these things have been 
done the greatest chance for benefit probably lies within itself. 

The whole objective of the experiment station is intelligence. Its 
method has been likened to prospecting — prospecting for intelligen(.-e. 
The course in a particular line may prove to be a straight and easy 
one, or it may turn out to be a tortuous and difficult one, with un- 
foreseen obstacles and frequent disappointments. Someone must ex- 
ercise a patient and appreciative but no less a critical attitude toward 
these operations, or there may be vacillation, a marking of time, and 
wasted effort. Where attention from a responsible administrative 
head is lacking the course of the station is likely to be haphazard, 
inadequately considered, not directed by any well developed policy. 
There is a tendency to undertake more things than can be carried out 
with the means at hand, for the enthusiasm of individual workers 
is prone to imderestimate difficulties and the necessary expense is 
likely to lead far beyond that anticipated. There is danger also of an 
accumulation of undertakings which have fallen into the routine 
stage and have ceased to be productive toward conclusion. As a 
whole the work of a station in .such a case is not upon the high plane 
it should be striven to place it. 

The director of a station can not be expected to be an expert in 
all the parts of the station work, but he can know something about 
them and the elements essential to their success, and eventually he 
can form a judgment as to how far these are being met. He can 
of course be familiar with the problems and their relative im- 
portance, even though he must rely upon experts to devise the means 
and carry them out. In the less technical conventional metliods 
which apply to so large a part of the station work he may claim 
some judgment regarding their competence to advance beyond a 
certain point, and their adequacy to meet just expectations at the 
present stage. In the more advanced lines of inquiry he can see 
that these are properly aimed and well considered at the outset, 
that the work under them is constructive and not simply routine, 
and that they are being held to their general purpose. Occasionally 
he may be called upon to determine when that purpose has been 
attained, for the disposition to wander and to follow suggestion 
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from one field ovei* into another delays conclusion after it has been 
reached, and projects the inquiry far beyond its original field. 

With such intimate contact and study the director may hold the 
station well within its resources and along well considered lines, and 
he may be able to torn some long standing projects in the direction 
of progress or toward an early conclusion. In this way he may 
perhaps be able to stop some leaks, or by eliminating cxi^ensive over- 
liead in connection witli oi:>erations which have become largely 
routine be may consej‘\’e resources and gi\p larger opportunity where 
it is needed. 

Ihe remetly for ina(le(juiite funds is not always more money. It 
may lie in the direction of concentration and conservation, a more 
effective employment of the existing resonn'es. This is first of all 
a matter for administrative discoAery and remedy. It (‘an best be 
determined by a general oilicer who is not personally involved in a 
particular line and may tlierefore he less prejiuriced. It is a matter 
for counsel, but for ultimate decision by the administratively re- 
s})onsible head. Decision mii'^t be based on an intelligent and 
sympathetic niiderstaiiding. aiul this i^ the advantage of the man of 
te(*hnical training in the administration of lesearch. 

The financial su])por( now received by several of tlie stations is 
a large responsibility. It nari-ant- creat expectations. The vseven 
and one-half million aggiegate reported as liemg at the disposal of 
the stations in tlie forty-eight States is a tremendous endowment for 
researcli. No other hrancli of industi-y or ])nblic welfare enjoys 
anything like it. It goes without saying that it can not lie used 
judiciously Avitliont a considerable amount of planning and ad- 
ministrative attention. Are we sure it is receiving the attention it 
deserves, and returning in new or more securti and better interpreted 
scientific information tlie reasonable expectations to be looked forf 

This is a difficult question to answer Avben so much that is con- 
structwe and highly beneficial is being turned out, and one would 
))e slow to venture a broad criticism. But there are indisputable 
differences in efficiency of different institutions as measured by the 
amount and character of the retniais, even where the support does 
not vary materially; and tliere are cases in which adminisfratiAc at- 
tention is reduced to a minimum. The close student may deted some 
relationships. 

Until there is better information in some quarters as to wdiat funds 
are actually aA ailable to the stations, and the use to which these funds 
are put in constrnctiA^e inquiry, it will be difficult for those re- 
sponsible to measure the degree of efficiency or to strengthen their 
stewardship. The strength of the station system is in its integral 
parts. The coirecfion of any administrative vA^eakness is a matter of 
concern to tlie system a< a whole. 
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The proteins of the Lima bean, Phaseolus lunatus, D. B. Jones, C\ K F 
Gebsdobff, C. i), Johns, and A. J. Finks (flour. Biol. Chem., 5S (1922) y No. 2, 
pp, 231-240 ). — Tlie studies on the proteins ot‘ various beans (E, S. R., 47, p 
4<I7) ba\o l>ec'u extended to a similar stnd> of the proteins of the Lima bean 
i f\ Lunatv^), the nutritiv(* propertit^^ ot. whieli hav<‘ been made the subject of 
a previous rep(u*t (E S. U., 4G, p. 564). 

The J/iniu bean meal was tonnd to (oiitaiu lil.17 \Hiv cent of protein 
(NXGlio), 75 6‘J per cent of whicli, or 15.51 per cent of the weight of the 
meal, was extracted hj V> jaa' cent aqueous sodium cldorid. Nearl.\ as higlt 
a peicentage of protein w’as extracted by distilled water as by the 8 per cent 
stilt Roluthm. frac tional i>rts;ipitation of the sodium chlorid extracts with 
ammonium sulphate, two globulins wcm-c^ oidained. the o-gl(4mlin at 0.-5 satura- 
tion and the p- at hetsveeri 0.45 and 0.75 saturalion. An albumin, rei>resenting 
1.75 per cc-iit cd the nu‘al oi 8.‘J5 j^er cent of tin* total protein, was obtained 
from the distilUHl water extracts of tlie l>ean meal after removal of the 
globulins, Tiu‘ distriiiution of tlie basic amino tn* ids in tlie a- and /^-globulins 
and albuiniu. restu'Ctively, wtis av follows: (Vstin 1.60, 0.84. and 1.07; arfrinln 
5.67, 5.07, and 5 74 ; Idstidin 6.71. ‘,i.62, and 2.54; and lysiu 7,84, 8.55, and 5.07 
pcu' cent. iUuii glolmllns and albumin gave positive tests for tryptophan. 

The cliemistry of fats, !<:. ANuaf. (BuL Soc. Ohim. I'rancr, 4. ser.y SI (1922), 
No. 6', pp. liS9-3,iS). — This is esscmtiaily a monograplv on the clumiistry of fats 
Many references to the original litcuature are included. 

The chemistry of essential oils and artificial jierfuines. - ff, The essen- 
tial oil and its odor; coiistitaents of essential oils, synthetic perfumes* 
and isolated aromatics; the analysis of essential oils, K .1, Pakky (Txnufon: 
Scotty Greenwood cf (8'oa, 1922, 4. cc/., t(c. and cni., loL 2, pp. 

10 ). — 111 the revishuj of the second volume of this w’c»rk (K. S. K., 42, p. S), a 
chapter on the essential oil and Its oden* and one by 5\ II. Dnrrans on the 
relationship of odor to chemical <*caistitiUion liu\e hc‘on intro(luci*d belorc the 
sections on the constituents and the analysis of essential oils The rexision of 
the first volume lias been noted ju'eviimsly (E, tS. B., 46, p. 308). 

The comparative influence of pure and commercial sugars and of com- 
bined and separate sterilization on bacterial metabolism, C. (7 1/ Woi f 
(Brit. Jour. Expi. Fatli.y 2 (1921) y No. 6, pp. Pata are presented on 

tlie ferinentatioii products of BooHIuh coli, B. irelehii, B. niui isepfirn^, amt 
B. tetam in lactose and glucose bouillon under the condithms of the use of com- 
mercial and of specially purified sugjirs and of separate aud combined steriliza- 
tion of the media. While minor differences xvere encountered, these were not 
sufficient to indicate that combined sterilization or commercial glucowe or 
lactose would influence n fermentation reaction sufficiently to lead to error 
At the same time it must be remarked that wdth organisms more sensitive than 
those employed in the present study, it is quite possible that such errors could 
take place/’ 
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A ot th(‘ acetone and butyl alcohol fcrmentatiou of Tarious car- 

bohydrates, (t. (\ ]h>niNSOj\ { Jour, BioJ. Cltvni., oJ {10^2), A'o. i, pp. 125-15^, 
pgs. Id).— Using the methods employed by Speakman in previous studies of the 
acetone and butyl alcohol fermentation of starch (E. S. R., 44, p. 308), the 
author has made a systematic investigation of the action of a Granulobacter 
type of organism isolated from a sample of fresh barley on various mono-, di-, 
trb, and polysaceharuls, with tlie following general results: 

The fennentations obtained were of two tyj>es, the first cliaraeterized by a 
decided fall in acidity after the maximum is reached and by the complete con- 
sumption of the carbohydrate, and the st^^ond by the i^ersistence of a high 
acidity and by the incomplete destruction of the carbohydrate. The carbohy- 
drates falling in group 1 are glucose, frucr<»se, mannose, sucrose, lactose, and 
starch, and those of gimip 2 galactose, xylose, arabinose, raftlnose, melezitose, 
inulin, and mannitol. Dextrin belongs to either group, depending upon the 
method used in the preparation of the sample. Trehalose, rhainnose, melibiose, 
and glycerol were not fermented by this organisn). 

Jt is concluded that the organism secrefes the enzyms anj>Jase. inudnase, and 
maltose, but does not secrete sucrase, lactase, or raflmase. 

The fermentation of hexoses and related compounds by ceilain pentose- 
fermenting bacteria, W. H. 1‘eterson, E. B. Fred, and J. A. Anderson {Jour, 
Bt0l, Chetn,, 33 {1922), No. I, pp, 111-123), — A study Is reported from the 
Wisconsin Experiment Station of the fermentation products formed from the 
various liexoses and related compounds by Group I of the pentose-fermenting 
bacteria previously described (E. S. R., 4(>, p. 503). Four cultures of this group 
of organisms were used and, for purposes of comparison, a strain of Btrepto- 
ooocuH lactis. The technique throughout was practically the same as that 
described In a previous study of the fermentation of hexoses by the Group II 
strains of Laotohaoillm pentoacetieua (B. S. R., 43, p. 610). 

Glucose, fructose, lactose, rafflnose, and melezitose were converted almost 
quantitatively into lactic acid, which represented 90 per cent or more of the 
sugar fermented. t)f the above sugars glucose and fructose were the most 
readily fermented. Carbon dioxid was produced in very smaU quantities, from 
0.01 to 0.03 gm. per gj*am of sugar destroyed. This amount is considered too 
small to represent a direct fermentation product. 

In the fermentation of mannitol, ethyl alcohol, formic acid, and acetic acid 
were formed in addition to lactic acid, from 10 to 30 i>er cent of the total prod- 
ucts being represented by these tlu'ee compounds. The lactic acid produced by 
the pentose-fermenting bacteria was the ina(*live form, wdiile that produced 
by the strain of B. laotis employed was the active isomer. 

Some notes on the enzyms of the avocado, K. M. Grace {Va}if. Avocado 
Assoc. Ami. Rpt., 1921-1922, pp. 52, 53). — It is briefly reported that the avocado 
or alligator pear wntains a catalase w^hich is j^resent in both ilie immature 
and the mature fruit, that oxidase or peroxidase Is present in most of the 
varieties thus fnr examined, aud that emulsin has been found in nearly all of 
the soft samples examined. Lipase has not been identified ns yet. 

Quantitative determinations of some of the biochemical changes pro- 
duced by a saprophytic anaerobe, L. D. Bushnell {Jour. Bad., 7 (1922), 
No, 4f PP* 373-403, figs. 2). — This contribution from the Kansas Experiment 
Station consists of a report of an extensive quantitative study of the biochemi- 
cal changes brouglit about in different culture media by an anaerobic organism 
Isolated from spoiled canned asparagus and which, from preliminary qualita- 
tive tests, was thought to belong to the Bacillus sporogenes group. With a 
view to comparing this organism with other similar anaerobes, determinations 
were made of tbe amount and kind of gas and acids produced from various 
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carbohydrates and the amount ot proteolytic action as determined by formation 
of ammonia and amino acids. The teclinique and apparatus employed are 
described in detail, and tables are given of the analytical data obtained. 

In general the quantitative results compared favorably with the qualitative, 
but did not furnish much additional information. It is thought, however, that 
the data may prove of value for future comparisons with other forms which 
may be investigated later. 

The use of mixed indicators, A. Cohen {Jour. Amer, Chem. .Soe., (1922), 
Ao. 9j pp. 1851-^1857). — Attention is called to the possibility of using a mixture 
of two or more of the sulphonephthalein imlicators in place of single indicators 
to obtain a better color indication for a given colored medium, to effect an ap- 
parent displacement of the color change.s of an indicator in either half of its 
working range to the other, and to serve as an api>arently new indicator with 
any special range desired. To illustrate these three points, three mixed indi- 
cators are described and their i)articular value discussed. These include (1) 
a mixture of equal volumes of bromothymol blue and bromocresol purple, (2) 
4 i mixture of equal volumes of 0.04 per cent solutions of bromoeresol purple and 
bromophenol blue, both as their sodium salts, and (3) a mixture of equal vol- 
umes of a 0.04 per cent solution of bromophenol blue and a 0.02 per <*cut solu 
tion of cresol red, both as the aqueous monosodium salts. 

A study of certain protein {irecipitants, A. Hillkk and D. IJ. V an Slyke 
{Jour. Biol. Vhem., 53 (1022), No. 2, pp. 25S-267, flps. 2 ). — To determine th(^ 
lelative value of various precipitants for tlic separation of proteins from tlieli* 
hydrolysis products, seven typical reagents, namely, tungstic acid, picric acid, 
rnetaphosphoric add, colloidal Iron, alcohol, mercuric chlorid, aud 2.5, 5, and 
lO per cent trichloracetic add were used with blood peptone solution, bloo<l 
plus peptone, and blood plus amino adds. The completeness of i)recipitation 
wa.s estimated by determinations of the relative proportions of total nitrogen 
precipitated and of Ihe total nitrogen, amino nitrogen, and peplid-bound nitro- 
gen in the filtrates. The blood urea wa.s destrojed with urease be tore the prc- 
dpitants were used, and the ainiiionia was rciuoNed after precipitation l>\ 
vacuum distillation of tillrales. The general results obtained may be sum- 
iuurized as follows: 

With Witte’s peptone, tung.stic add and picric add precipitated the protein 
intermediate products 3Yith relathe completeness without jnvcqutatlng the 
amino adds, while trichloracetic acid, particularly in dilute solutions, did not 
predpitate these products. “It apijears, therefore, that trichloracetic acid i-; 
esiKicially fitted for use with solutions of partially digested pioieins when it 
is desired to romo\e the proteins and to regain in their filtrate*^ not only the 
amino acids but also a maximum px'oportlon of the intermediaTe products, such 
as ‘albumoses’ and ‘ peploiwj^ Tungstic and picric achis appear better fitted 
for experiments in which it Is desired to jvrecJpitate the interim^diate products 
as completely as possible.” Meta phosphoric acid, colloidal iron, and mecurh^ 
chlorid gave results intermediate between trichloracetic acid an<l tung.stic add. 

With blood all the precifdtants used api)eared to remove tlU‘ proteins coiii- 
pletely. All of tlie precipitants except alcohol permitted similar amounts of 
nmino nitrogen to pass into the filtrates. With alcohol about 30 per cent of the 
free amino adds present were apparently adsorbed by the coagulated proteins. 
Blood differed from peptone in that no appreciable amounts of intermediate 
products, precipitated by picric and tungstic acids but not by r> or 10 per cent 
trichloracetic or rnetaphosphoric acid, were present. 

The determination of total nitrogen in nitrite-containing fertilizers and 
of nitrite nitrogen in the presence of nitrates, F. Mach and F RiNDUNGtR 
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{Ztschr. Angeu\ Chem., !f5 (1922), No. 69, pp. //7/,).— I’or the determination 

of total nitrogen in nitrites or nitrite-eontaining nitrates, tlie following methCKl 
is recommended: 

Thirty cc. of a saturated solution of potassium permanganate is heated to 
boiling with 5 cc. of 1 : 2 sulphuric acid, and 25 ce. of nitrite .solution is added 
cautiously frfun a pipette. The solution should be of such a strength as to con- 
tain not nuu'e than 50 mg, of nitrite nitrogen. An additional 10 cc. of tlie sul- 
phuric acid is then added and after cooling, about 10 gm. of iron. The mixture 
is heated with a low flame so that about 5 minutes is required to bring it 
boiling, and is then boiled gently lor another 5 minutes Data arc given show- 
ing that thi^ method gives accurate results even in the presence of soluble 
chlorids and i^hosphates 

For dett'i’inining nitrite nitrogen in tl»e j)restui(‘e of nitrates, the total nitrogen 
is determiT^ed !)y the above method. Twenty-live cc. of the solution is neu- 
tralized, if necessary, with phenolphthaleln as indicator, and is them mixed 
with SO cc. of N siiliihunc acid and 10 cc. of neutral methyl alcohol, heated 
sUongly for HO minutes, and titratCMl after ccHdiug with n/S NaOH. To 
remaining solution 5 gm. cjf iz'on and 10 cc. of sulphuric acid are added. This 
is heated with n low flame for 10 minutes, and then distilled in tlie customary 
manner witli sodium hydroxid after (‘oollng and diluting. If the solution con 
tains ammonia, an aliquot must he used for this determination by distillation 
with sodium hydroxid. The content of nitrite nitrogen is calculated by sub- 
tracting frcun the total nitrogen the results thus obtained for nitrate and am- 
monia nitrogen. 

An Improved metliod for the determination of humus by o.vidation with 
chromic acid, A. Gehrinci (Ztschr, Analyt. Chan.. 61 (1922), No. 7, pp. 276-278, 
fig. 1; abs in Chcrn. Abs., 16 (1922), \o. 17, p. 29/fS).-~ln the inelhod descdbed, 
from 1 to 10 gin. of soil is phi(‘ecl In a distilling fla.slc with 20 cc. of water and 
9*0 cc. of concentrated sulpiiurlc acid, and a stream of carlam dio\'id-free air is 
led throngb tin* closed , apparatus until the carbon dloxld of the soil is com 
pletely removed. Tlie flask Is tlien connected with a jmtash absorjdion appara 
tus through a combu.stlon tube eontaining copi»er oxid and lead chromate, 8 gm 
of potasKsium diehroiiuite is added t<» the flask, and the reaction mass is healed 
slowly to ladling and boiled for an hour while a sireutu of carbon cfloxld-fre^* 
air is condiK'ted through the apparatus. After cooling, the yzotasli tube is 
weighed and the calculations are made in the usual manner. 

The e.stimation of lipoid phosphoric acid (“lecithin”) in blood by 
application of the Bell and Ik>isy method for pluisphorus, F. S Uanolks 
and A. {Jou?\ Biol. Vhem,. bS (1922), No. 1, pp. — The method 

described c(>inl)iiu‘s Dloor’s procedure for jwepuriiig and evaporating the alcohol- 
el her blood extract (E. S. II., 40, p, 10) and tlie Bell and Dolsy method of 
digestion nud color development (E. S. R.. 44, p. 613). 

In developing the technique for the determination, it >vas found that varia- 
tions in the acidity of the digestion mixture caused variations in the color 
intensity, and that the presence of lmhhle.s, probably of carbon dloxld, in the 
solution when first poured int(» the colorimeter had the effect of weakening 
the lntensit> ol the color. To obviate the first source of error, it is recom- 
mended that the number of drops of sulphuric acid in the tube after digestion 
be kept with in i\ or 8, and that tlie .same amount be added to the standard. 
Tlie second source of error can be avoided either by refilling the cup containing 
th€' standard solution each time that the unknown is changed, or, if time per- 
mits, by allowing 5 minutes for the fresh solution to settle before making the 
comparison. 
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A modUflcation of the Bell-Dolsy phosphate method, A. P. Bbio(.8 (Jour, 
Biol, Chem., oS No, /, pp. incMiification of the Bell-Doisy 

phosphate method (E. S. K., 44, p. 013) consists in the nse, during the tri~ 
<'hlortteetic acid precipitation, ot a slightly different technique, which is said 
io prevent (he rf^HUJting iiltrate from being turbid and thus to permit (he use of 
the inor(‘ stable green color of (lie acid solution for comparison instt^d of the 
unstable Idae (‘olor. By the addition of a little stxiium sulphite to (he acid 
solution containing (lie phosphate and molybdate, the subsequent addition of 
tiydro<iuinone causes (lie formation of a blue jnstea<l of a gi'een color and of 
a much greater intensity Tim t<'^4inique of the modified niet]jo<l is described 
in detail. 

The qualitative fietectloii of lactic a<id, L. Habtwig and R Saar (Clicm. 

(1921), No. JiO, p. -Atb ntion is called to the iiupra<‘ticabllity of 
using the Deniges test for lactic acid (E. S. R., 22, p. 212) in solutions in which 
the probable content of lactic acid Is unknown, a negative result in such a case 
signifying either tlu' al»seiic(' ol tle^ arid or the ])resence of too large quantities, 
and also of using the (e^t with colored s*>lutions. For determinations of lactic 
acid in baking powdti n luctlmd described b> Siiaetb’ is recommended. This 
consists in dissolM'ng nh<>ut .3 Lun of the luikiug powder in as small an amount 
of \Miler as possiiile, adding a drop <>i‘ D}e(i)>l orange, and running in from a 
luirette suHicienr phosphoric acid to form a permanent red preripitate. The 
isiolution is then mixed with sand and piaster of Paris and allowe<l to stand for 
several lionrs until tlie mass hardens. It is rlien pulverized and extracted with 
ether in a Soxhlet api>aratus. On filtering and e\aporating the etlier extract to 
dr.Nness a .sticky siriipy muss is left in the pre.sence of lactic aciil. This can be 
oilutrd to 0 2 per cent s«)lution and tested for la<‘tic acid in the usual way. 

A note on tlie (Icterinination of uric acid, H. Jackson, or., ami W. W. 
.Palmkr (Jour, rtioi Chcin , .hi (1922), No. 2, p. J7J). — A solution which is said 
to give the sana* results in uric add determinations as the more complicated 
reagent preAiously noted ( E, S R, 47. p. H) is made as follows: Tlie phospho 
tungstate R, prepared as d<S(.Til>ed in tlu‘ pre\ious paper, is dissolved in 95 per 
cf nt alcohol in the prcfiorthui of 250 <v of alcohol for each 100 gni, of the solid 
The solution is filtered, evaporated to dryne^s in a water hath with frequent 
0(*colorizati()ns with hromin water, and the di\\ product dissohevl in a little hot 
water, decolorized again, an<l evaporated to dryness. A 20 per cent solution is 
then made of the purified siilt, and to eadi 100 ce. of the solution is added 34 cc. 
of a 2.5 per cent water solution of r>rimary calcium phosphate. 

Detection of goat’s milk in mixtures with cow’s milk, W. Ai stkx 
uVilchw. ZenthL, 50 (1921)^ No. 10, pp. 125’-121 ). — The test described consists 
m adding 2 cc. of 25 per cent niumonium liydroxid solution to 20 cc. of the skim 
indk, heating the mixture in the water bath at 50 to 60'* C. for J hour, and then 
oenlrifuging at 1,200 r. p. m. If goat’s milk i.s present to the extent of 20 per 
cent or more of the mixture a marked precipitate is said to result, while with 
unadulterated cow’s milk no precipitate Is formed. 

Sugar purity determinations, W. D Horne { lour. Juduii. aud Enoiti. Chcui , 
14 (1922), No. 10, pp. 9U» fiQ’ i i Planter, 69 (1922), No. 16, pp. 

265, 266, fig. 1; Facts About mgar,15 (1922), No. 17, pp. S38, 839, fig. f.)— For 
rapid determinations of sugar purity the author has devised a specially con- 
‘^tructed Brlx spindle in which the temperature corrections can be read directly. 
The spindle is about 30 cm. in lengtii with a stem 15 cm. long on which is 
engraved a 11-cm, scale covering 8 full degrees divided into tenths. The lower 


'hharm. Zentralhalle, ao (1919), No« 48, pp. 557-507; 49, pp. 550- .503 ; 51. pp. 597*- 
' 04 ; 61 (1920), No». 2. pp 13-17; 5, pp. 51-50 
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part of the spindle is almost conical in shape. Immediately adjacent to th^ 
mearcury column are two direct temperature correction scales, the scale on one 
side representing the temperature corrections applicable for density at- the top. 
and on the othe side at the bottom of the Brix scale. The temperature readings 
are marked on one side and cover a range in Centigrade degrees of from 10 
to 35®, with 20° as the normal temperature. In practice the Brix is made up 
arbitrarily to lie quite near one end of the scale, an 8 to 16 Brix spindle being 
used for dark solutions and a 16 to 24 spindle for lighter colored solutions. 

After the density of the solution has been determined, the clarification for 
polarization is made with specially prepared anhydrous lead subacetate in place 
of the basic lead acetate solution usually employed. The dry powder produces 
no alteration m the density of the solution and thus shortens the process 
materially. The polarization is conducted in the usual way, using the Inter- 
mittent tube when the solutions are of varying densities. A convenient arrange- 
ment is described for calculating the results from a table of figures giving all 
the purities corresponding to the different tenths of a degree Brix between any 
two consecutive degree.s and the different tenths of a degree by the polariscope 

The deterioration of white sugar during storage in Mauritius, TI. A 
Tempam' and T> o'E. dk Ciiapwoy {Mauritiiifi Dept Ir/r., t/ra. NVr.. Huh 24 
{1922) y Enrj. cd., pp. 25, pis. 2 ). — This publication consists of the rei)ort of an 
investigation of the causes of the deterioration of cane sugar in Mauritius. The 
principal cause of the deterioration is considered to be tlie absorption of 
moisture from the atmosphere, which in turn leads to the destruction of the 
sucrose by the action of bacteria and molds. The organisms found in deterior- 
ated sugars consisted of rnoids and bacteria, the main destructive agent appar- 
ently being a form of torulae differing somewhat from tliose described by other 
investigators of sugar deterioration. 

The question of minimizing losses of sugar due to this deterioration Is 
thought to consist essentially in protecting the sugar so far as possible from 
conditions leading to moisture absorption. It Is recommended that warehouses 
for the storage of sugar be provided with doors and windows capable of being 
tightly closed to avoid currents of moist air, and with floors of nonconducting 
material. The use of crinkly paper linings for sugar bags is recommended for 
protecting the sugar from direct contact with the air. 

Extraction of copra cake with solvents, A. P. West and J. M. Fei.icxano 
{Philippine Jovr. 20 (1922), A"o. 5, pp, 509-517 ). — A brief account is given 
of copra and coconut oil production in the Philippines, and the results are 
reported of a comparative study of the value of different solvents for extracting 
the residua) oil in copra cake Both expeller and hydraulic copra cake were 
used with a number of organic solvents. Tlie Soxlilet extraction apparatus was 
used in all cases, the intensity of the heat being regulated by the use of asbestos 
pads so that the length of time required for siphoning over was the same in all 
cases. The extraction was continued with equal weight samples for varying 
periods of from 8 to 80 hours, after which the extracted oil was weighed. 

Ether, carbon tetrachlorid, and benzene gave approximately the same per- 
centage extraction. Chloroform, acetone, and petroleum ether appeared to 
dissolve not only the oil hut also small quantities of nonfatty substances from 
the expeller copra cake, and ethyl and methyl alcohols a considerable quantity. 
Carbon tetrachlorid or benzene is considered to be the most suitable solvent for 
the routine e.stimatIon of the residual oil. 

By extracting expeller copra cake with carbon tetrachlorid and then extract- 
ing the oil-free cake with methyl alcohol, a nonfatty substance was obtained 
which had a high acid and saponification value and contained a small per- 
centage of nitrogen. 
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METEOEOLOGY. 

Inlluejnct* of soil conditions ou iiiglit-itir tciiipcratiircs, \: H 

Haines {V . s. \lo. Weather Rcl\, {1922) ^ No. 7, pp. S63--S06 ). — Ei tiiis artieU* 
a relation is shown “ to exist between the temi)erature of the soil and the 
ensuing minimum temperature of the air immediately above, as affected by the 
varying conditions of the former — constituent character of the soil, moisture 
content, and the amount and ciiaracter of the vegetal cover.** 

It is pointed out that “ low night-air temperatures in gardens and truck 
farms may often be prevented in the first place by the selection of soil in which 
there is a sandy component, as sand and sandy loams are warmer than other 
soils and give off heat in the nighttime by conduction to the air above, thus 
diminishing the probability of critical temperatures and the formation of 
damaging frosts. Secondly, the land in use should be well drained of surplus 
moisture, as wet soils are invariably cold soils and more susceptible to frost 
damage. liOStly, any soil whether it l^e sand, loam, or clay, is warmer when 
it is clean and free from weeds and unnecessary vegetation, as bare soils are 
productive of higher night-air temperatures than those covered with a rank 
growth, frcmi which the beat received in the daytime is lost at night by 
radiation t(> space. 

“Finally, there may 1k^ several reasons wli.v frost forms on one side of a 
street and not on the other, or in one section of a level farm and not in another. 
If there are contrasting soils, one producing relatively liigii night-air minima 
and the other relatively low readings, or if the laud differs even slightly in the 
amount of moisture, or in the kind and extent of the surface covering, or 
amount of insolation received, frost will appear in the sections which liave wet, 
cold soils covered with heavy vegetation or uncultivated, while, on the same 
night and under the same meteorological conditions, frost may not form on 
other ground ch»se by where the soil is relatively dry, warm, and clean “ 
Predicting minimum temperatures in the vicinity of Walla Walla, 
Wash., C. C. Oakkett (17. Mo. Weather Rev.. 50 {1922). No. 7, pp. S66-36S) 

It is stated tliat “ beginning with the spring frost season of 1915, a localized 
frost-warning service has been maintained at the Weather Bureau office at 
Walla Walla, Wash., for the benefit of orchardists and truck gardeners in 
various districts of southeastern Washington and northeastern Oregon.” Four 
different methods were used in securing data for predictions. The average of 
the minimum temperatures indicated by these methods, as well as the observed 
local conditions and the general barometric and weather conditions, as shown 
hy the evening weather charts, were used. The results for a number of t,\T>lcal 
radiation nights Indicate a high degree of reliability for the predictions. 

Influence of cover crops on orchard temperatures, F. T>. Youni; {Calij 
Citrogr.. 8 {1922). No. 1. pp. 5. 18-^20, figs. 3 ). — Observations with sheltered 
thermometers, 10 iu. above ground, at tlie Citrus Experiment Station at River- 
side, Calif., are reported. I’hese observations did not indicate an.\ great dlf- 
ference in temperature between the cultivated and cover-crop areas 
Relation of sunlight to plant development, O D. Hea«n {(f. S. Mt* 
Weather Rev.. 50 {1922). No. 8. pp. 423. This article is based largely 

on an article by Garner and Allard, previously noted (B. S. ft., 42, p. 818). 

Summarizing the conclusions from this work, the author states that “ seed 
reproduction can be attained by the plant only when it is exposed to a specifi- 
cally favorable length of day (the requirements in this particular varying 
\videly with the species and variety), and exposure to a length of day un- 
favorable to reproduction but favorable to growth tends to produce gigantism 
or indefinite continuation of vegetative development, while exposure to a length 
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of (lay favorable filike to seed reproduction and to vegetative development, ex- 
pends the period of seinl reproduction and tends to induce the ‘everbearing’ 
type of fruiting. The term photo-period is suggested to designate the favor- 
able length of day for each organism/’ 

Forecasting seasonal rainfall from ocean temperatures, O. F. McBwen 
iBuL Amcr, Met. 3 {1922), No. 10, pp. 1S5-131).—A forecast for southern 
California for tlie season of 1922-23, based on six years’ observations on tem- 
peranire at ^f\ stations in the coastal area of that region, is given. The hy- 
pothesis on whicl) the forecast re.sts is that rainfall in this region depends mainly 
tii>on tho eastward flow of water-laden air from the Pacific Ocean, and that 
I ,e thermal effect due to the cllfferenee in the action of radiation and evapora- 
tion on land as contrasted with water surfaces is an Important factor In the 
precipitation of this water. A correlation between temperature and rainfall 
is clearly indicated hy recorded observations in the region. 

An eight-year cycle in rainfall, H. L. Moom: {V. S. Mo. W euthvi Rev., 30 
{1922), No. 7, p. 357, fip. 1 ). — A curve plotted from the smoothed departures of 
rainfall in the TJuited States, compared wi?h a graph of an S-year cycle derived 
from the smoothed departures by the method of least squares, shows substantial 
agrf^mient between the two and indicates maxima of raintall at about 1882, 
18tH), 1898, 190d. and probably 1922. 

Keferem‘e is made to a previous article by the .author ‘ showing that “8-year 
cycles with approximately the.se same dates for maxima occur in the rainfall 
of the Ohio Valley, the rainfall of Illinois, the yiay and June rainfall of the 
Dakotas, the baroine(ri<‘ i>ressure in the Uniteti States, the winter barometric 
pressure, in (Ynirai Knruj>e, (he yield of crops in flie TTnited States, the yield 
of crops in the Fnited Kingdom, the yield <d’ crops in France, and the index 
number ot wliolesale prices throughout a century. “ 

Kainfall in Kent, England, and Pas-de-Calais, France, F. .Maihias (Awa. 
I'hys. [PariH]. 0. ficr . /0‘ {1921), Aor.-/>cc., pp. 305-310; ahn. in S^ect. 

i -PJip.9., 25 (1922), No. 292, p. 2M)- — It^ article previously noted (E, S. li . 
41, p. 419), the autlior loiind the relation between mean annual rainfall h and 
altitude A to be, for moderate altitudes iu Frame, ^=//o-fA*A, the coefficient k 
being a fmu'tion of latitude. The study retorted m this article shows “that 
the same values of the constants are found by applying the method to data for 
southeast England as for northeast France ( Pas-de-Calais, Somme, and Ar- 
dennes), the actual formulae obtained being resi>ectively //—057.8+1.2A and 
/?~r>r>7.l4-1.2A, where h is in millimeters and A in meters.” 

Nitrogen and other compounds in rain and snow, .1 K ’I'rikschmann 
and N, KMonr {loini Acad, Proc., 27 {1920), pp. J59~16Ji).—Th(^ observa- 
tions recorded in this article have been noted from another source (E. S. R., 41, 
p. d20). 

Monthly Weather Review {U. aS'. Mo. MAathcr Rev., 50 {1922), Nos. 7, pp. 
3^-391, pis. 10, fig^. IJf,' 3, pp. 393-^51, pis. 9, figs. 15 ). — In addition to detailed 
summaries of ineteoroh^gical, climatological, and seismological data and weather 
conditions for July and August, 1922, and bibliographical information, reprints, 
reviews, abslracds, and minor notes, these numbers contain the following con- 
tril)utions : 

^o. 7 . — The Semipermanent Arizona Low (illus.), by E. A. Beals; The Pres- 
sure Distribution at Vari<uis Levels During the Passage of a Cyclone Across the 
Plateau Region of the United States (illms.), by C. L. Melsiriger; An Eight-year 
Cycle in Rainfall (illus.), by H. L. Moore (see above) ; Brooks and Olasspoole 
on the r>rouglit of 1921 (illus.), hy A. .L Henry; Brief Description of a New 


1 Quart. Jour. Econ., 30 (1921), No. 1, pp. 1-29. figs 10. 
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Dial for the Aneroid (illus.), by J. O. MillAs; Thuiiderstonn^^ of .Tiily 13, 1922, 
in the District of Columbia, Maryland, and Virginia (illus.), by a. J. Henry; 
Tornadoes in South Dakota, July 8, 1922, l)y M. E. IMystone, Inliueuee of Varj- 
ing Soil Conditions on Night-air Temperatures, by E. H. Haines (see p. 113) ; 
Predicting Minimum Temijeratures in the Vicinity of Walla Walla, Wash., by 
0. O. Garrett (see p. 113) ; and Tbe JVmperatnre at Porto Velho, Amazonas, 
Brazil by A, J. Henry. 

Vo. 8. — Tlie Earth’s Atmosphere as a th'r<*\ilHr Vortex (illus. i, by A. L. Berk; 
J. Bjej-knes and H. Solberg on Meteorological CJonditions for the Formation of 
Uain (illus.), by A. J. Henry; Precipitation in Oregon (illus.), by E. L. Wells; 
The Rainfall of Brazil (Illus.), by A. J. Henri ; The Etesiens (illus.), by J. S. 
Parask^vopoulos ; Relation of Sunlight to Plant Development, by G. D. Hearn 
(see p. 113) ; Temperature of Air in tbe Ice (htvern of Dobsina, by D. L. Steiner ; 
Sevei'e Huilstorin Near West ClieHter, Pa.; Tlie Charlottesville, Va., Tornado of 
August 7, 1922, by A. W. Giles; and Tornadoes in New Mexico. 

Meteorologlcal summaries {Kentwl'if f<tn Rpf. J921. pi. /, pp. - 

Tables compiled from the records of the U. S. Weather Bureau Station at 
Ivexington, Ky., summarize data for temj)eratnre, precipitation, humidity, wind, 
and cloudiness, 1872-1021. 

Meteorological observations at tbe Alassaehusetts Agricultural Experi- 
ment Station, .1. E. Osiu\M) 1 ok and G. E. LiXDSK(3<i {MaH'<avfiU.iCtts 8ta. Met. 
Bale. 40f)-i00 (i,922), pp. ^ each). — Snmniaries of observations at Amherst, 
Mass., on pressure, tempei’ature, humidity, precipitation, wind, sunshine, cloudi- 
ness. and casual phenomena during September and Oetol>er, 1922, are presented. 
The data are briefly discussed in general notes on the weather of each month. 

SOILS— FEETinZEES. 

The physico-cbeinb’al problems relating to the soil -a general survey, 
K .J UrssELL (FnHKfay 8or. Tram., 17 (7922), No. 2, pp. 2J9-22S ), — A brief 
general survey of tbe problems relating to the mijieralogy, organic matter 
*‘ontent, colloidal properties, and solutions of the soil is presented. 

The pliysical properties of the soil in relation to survey work, G. W. 
hoiuNSON {Faraday Irons, 17 {1922), No. 2. pp. 224-227).- It is claimed 
that the classification of soils on the basis of mechanical analysis is of use 
mainly from the genetic standpoint, and that the information given by such 
analysis is of comparatively little value in cliaracterlzing the actual properties 
of the soil other than that they are classified simply Into sands, loams, and 
olays. Tlie opinion is expressed that an edapbic classification sltould be ba.sed 
upon actual soil properties, and that for this purpose the soil might better be 
characterized by a series of physical constants comparable to those used In the 
description of a newly discovered element or compound. 

Soil types as a basis for soil Investigations, B. E. Bkown {Jour. Anuo. 
Noc. Agnm., H (1922), No. 5, pp. 198-206).- This paper is ba.sed on the results 
of studies conducted mainly at the Iowa Experiment Station. It is emphasized 
that scientific work on soils can not be intelligently conducted without a 
knowledge of the soil type, and that if conclusions are not based upon the 
'^IKJcific soil conditions they are absolutely worthless. “If we are to have a 
real soil science, a science which will rank with other sciences, pure or applied, 
we must get on a scientific and sound basis, and we can do tliis only by basing 
our exi>eriments, field, greenhouse, chemical, and bacteriological, on a .soil 
foundation, or In other words, on soil type separations.” 

Soil survey of Flagler County, Fla., A. E. Tavlok {V. 8. Dept. Ayr., Adv. 
xheef^ Fif jd Oprr. Bur. Boils. 19fH. pp )1. da. /. map 7).— This survey deals 
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with the soils of an area of 814,240 acres in northeastern Florida. It is sepa- 
rated Into two main topographic divisions, the low-ridge region along the coast 
and the flat-woods proper comprising the remainder of the area. The surface 
in general is almost level, broken along the coast and to a lesser degree along 
streams and around lakes by low ridges. Comparatively small areas of the 
county are said to be well drained. The reirminder of the county, with the 
exception of small, scattered, low, ridgy areas of from 10 to 100 acres, is poorly 
drained, and there are large areas in which drainage is either lacking or only 
partially established. 

The soils of the county vary from loose sands to heavy clays and i>eaty muck, 
hut they are predominantly tine sands. They range from shallow, undrained 
soils of basin areas through flat, poorly drained ureas to excessively drained 
ridges. On the basis of origin they are classed as soils derived from sedl- 
mwatary formations, alluvial soils, ciimulose soils, and unclassified soils. 
Including swamp, i>ealy muck, tidal marsh, marsh, and coastal beach, 19 soil 
types of 11 series are mapped, of wdiich the Bladen fine sand, St. Johns fine 
sand, Bladen fine sandy loam, and I.eon fine sand cover 24 7, 28.1, 14.7, and 18.1 
per cent of the area, respectisely. 

Reconnaissance soil surv<‘y of iiortluvest Texas, W. T. (’\kikr, jr., v\ ai 
(U. 8, Dept. Apr., Adv. Sheets Field Oper. Bur. Soils, 1919, pp. pis. Iff, 

p{f. 1, map t). — This survey, made in cooperation with the Texas Experiment 
Station, deals with the soils of an area of 12,418,500 acres, including 22 counties 
in the northwestern part of Texas lying within the semiarid region of the Great 
Plains. The area consists in the wt^stern i)art of iiigh, nearly level plains and 
in the eastern part of lower rolling plains, between which major divisions 
there is a belt of rough, brokcm country forming an escarT)ment. There is said 
to be very little run-off in the High Plains owing to the nearly level surface. 
Most of the rain water Is absorbed at once by the soil or collects in the slighr 
depressions. The more numerous streams crossing the eroded or low plains 
with their tributaries give adequate drainage to all parts of the eastern section 
of the area. Owing to the porous iiat ui-e of the various sandy soils, the rain 
water is absorbed to a large degree and few or no stream channels have been 
formed. 

The soils of the area are derived troiu Permian formatUuis and from Tertiary 
and Quateniary deiK)slts. Small areas of rei*ent alluvial and wind blown soils 
are also found. Including rough broken land, rough stony land, and undiffer- 
entiated alluvial soils, 26 soil types of 9 series are mapped, of which the 
Amarillo fine sandy loam and clay loam cover 20.4 and 18.9 per cent of the area 
respectively. Rainfall is said to he the limiting factor in the productivity of 
the soils of the area. Some land in the High Plains is irrigated with water 
pumped from wells, and in the low6r-plains section there is an irrigation project 
drawing Its water supply from a reservoir. 

' [Soils work at the Kentucky Station] {Kentucky Sta. llpt, 1921, pi. i, pp, 
32-56 ), — ^The work on soil experimental fields in Kentucky, Including so-calletl 
outlying soil experimental fields, is briefly described, in continuation of similar 
work previously noted (E. S. R., 44, xi, 510), It is noted that on the Lexington 
soil field the results continue to sh(»w that the requirements of the soils are the 
maintenance of nitrogen and organic matter. Results ou the outlying experi- 
mental fields are said to continue geneially in harmony with results previously 
reported. 

Laboratoi*y and greenhouse studies on the behavior of limestone and acid 
phosphate and rock phosphate in relation to soil reaction have shown that gen- 
erally on unlimed soil rock phosifliate is ns effective as acid phosphate, while 
on limed soil very wide variations occur in their relative effectiveness. 
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A study of suipliiir in plants and soils and it"'’ significance to permanent soil 
fertility ha« shown distinct benefit in yields from the socalled bacsul phos* 
I>Iiate, prepared at the New Jersey Stations, which a mixture of ground rock 
phosphate with stilphur inoculated with siilpliiir-oxidrzing bacteria. 

The formation of pans In soli, (\ (h T Mouison (Faraday t^ov. Trans., Ft 
{J022), No. pp. S21-324). -N brief study of the forniation of pans in soil is 
presented, from which it is concluded tliat the separation of removable material 
into a definite layer as in pan formation is an exceptional feature, but tliat the 
removal of these materials and more essential plant food sul^stances sucii as 
phosphorus and potassium is always associated more or less with the existence 
of an acid humus layer. It is pointed out that in this connection a more precise 
knowledge of the physical and cluMoical change^; invohed should benefit agri- 
(Miltural practice. 

On clays as disperse systems, S (udiN (Faradan For Trans., J7 (J(f2.i\ 
No. 2, pp. tFnSJfH, ilya. IH) — "l’h(‘ author defim\s eday ns a disiau-se formation 
ol mineral Iragments in vviiich particles of dimensions smaller than 2 y pre- 
dominate. and pi‘occ(‘ds to stnd.\ dillerimt <la\s on thi.s iiasis. Sf>ecial attention 
is paid to the characterization of clays hy means of distribution curves. It iw 
pointed out that a soil layer is a clay, a silt, or a sand soil according to whether 
the greatest part falls within the limits for clay, loam, or sand. The properties 
of firmness, plasticity, permeability, etc., are not entirely dependent upon the 
preponderant constitumit and Us fineness but also upon substances occurring 
to a smaller extent, and are, therefore, gn^atly dependent upon the nature and 
character ot the distribution curve. It is pointed out that distribution curves 
characterize tlu* loose soils far better than mechanical soil analysis. These 
<mrves are determined by levigating a clay in water and then studying the rate 
of 8e<limentation. ldii,s was a ccomi dished by suspending a fine plate from a 
lialance beam immeiliately over the bottom of a sedimentation ^essel and from 
time to time determining the weight of the deposited particles. The rate of 
accumulati(»n of these particles is dependent at every moment both on the num* 
her of the particles and their weight and distribution. The use of this method 
in a study of layers of Swedish stratifUnl clay is described. 

Note on the hygroscopicity of clay and the quantity of water adsorbed 
per surface unit, S. Od^n {Faraday Foe, Trans.. 11 {1922). No. 2, pp. 2Jt4-2J^S, 
figs. 4 ). — Studies are reported with clay soils in which vapor pressure measure- 
ments were taken in a large desiccator containing the clay and a sulphuric acid 
water mixture. It was found that the coarser the clays the less water was 
held, while the stiff, strongly plastic clays retained larger quantities of water 
Further studies and a mathematica! analysis led to the conclusion that calcu- 
lation backwards from hygroscopic! ty to surface development of u soil is falla- 
clous, the hygroscopicity being obviously dependent not onli on the surface 
development but also ou the chemical nature and constitution of the clay. 

The phenomena of absorption in .soils: A critical discussion of the 
hypotheses put forward, E, A. Fisher {Faraday Foe. Trans.. 17 (1922). No. 2, 
pp. S05S16. figs. 2 ). — This is a critical summary of different theories on the 
phenomena of absorption in soils which indicates that the author Is not en- 
lively satisfied that the present knowledge of the subject is adequate. 

The mechanism of fiocculation in soils, N. Comreti {Faiaday Foe. 
Trans.. 17 (1922). No. 2, pp. . -Observations regarding the flocculation 

process in soils as It is brought about by electrolytes In general and by lime in 
particular are reported. 

It w^as found that clay Is readily flocculated by lime, while fine silt Is not^ 
The flocculation of .soil particles appeared, therefore, to fall fairly well into 
line with the flocculation of suspensokl sols and, with the flocculation of the^e 
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sols, to be amenable to the isoelectric point theory. As an exception, the floc- 
culation of clay by lime did iioi api)ear to be compatible with the electric theory, 
since the hydroxyl ion tended to stabilize the suspension. 

In a study of clay tlocoulalion in general and of the abnormal effect of 
alkalinity thereon. tl)ree (‘jises of flocculating action are recognized which iie 
elude direct tloccnlation, indlnn't flocculation, and abnormal flocculation. Ab- 
normal flocculation, in which tlie llocculant rea(*ts with the ))roteeting emul- 
soid matter fonidng a coagulum winch (Strains the particles, is considered to 
he of the greatCNt agri<*ultuiMl importance, as it appears to provide a feasible 
♦^‘>planat ion of the abnormal flocculatioti of clay by lime. 

“While, tlien, the rTie(‘hanism of ilocciilation in .soils does not generally ap- 
IMhir to he ossentially difterent from tliat of the flocculation of suspensold sols, 
the floeculatnm of <biy hv lime is a pro<‘es.s of a distinctly different type. 
Using the j»re\alent t erminolog.^ , it is an ‘ emulsoid ’ piienomenon and is quite 
out of line with ttie tlociailation of ‘ susi^ensoids.’ ” 

The system soil soil moisture, 1>. \ KtUN {Faraday >oo Irann., 11 
iJ9rJ2). Xo ;>p 22^i-2^S, Jif/a. 'I'Ins is a «*omi>reh(‘nsIve rcNirw of work 

by the author and otlau’s hearing <ui the .subject 

It IS shown that tin* colloidal material in the soil excTCi.st's a projound effect 
on tlie moisture rcdatioris, and tliat these relations are continuous 4jv(*r a wide 
range of moisture conicnt it is concluded that furtlier progiess in our 
knowledge of the moisture relati(uis in soil is most lilcel.v t<» follow if its 
colloidal properties are taken into a<‘count. 

The influence of irrigation water on the composition of the soil, J. K. 
Ureavfs {Jour, Amcr Sov Affron., Ilf (1922), No. 6, pp. 207-212) —Thig paper 
sumiiasrize.^ briefly ^ome results which have ho(ui obtained on the .subject at 
the 1 tall iOxpcriiuciU Station dunng lltc jai^t 10 .veaixs, ltundie<]s of samples 
of water representing .o8 streams, (lie niajority of which are exteu.sively used 
for irrigation purpos^ss, liavi' been analyzed d’hese have shown ihat 2 acre- 
feel of whaler ha\t' carried t<i the soil fnfin to 2()()() Ihs, of ))otu«s'ium the 
latter being ^uffleletit to piodiuN' :i7n im oi corn. 2fl0 hu. of wheat, or tons 
of sugar he(4s 

The total iiho^phonis cont«‘iit of the irrigation waters analyze<i varied from 
trac<‘S to o47 ))arts ])<*r million, ailhough the great majority containeti less 
than 1 part per million 'Hie average* in 2 acre-feel from the .streams was 3.4(1 
lbs., from wolJs 3.36 ibs., ami from drains l.vS2 ihs. Two acre-liM t of the water 
from the richest stream are said to he suflicient in pho.splmrus <*t»ntent for th<^ 
production of 17.7 bu. ot i‘orn, 320 hii. of wheat, or 33 tons of sug^ar beets. 

Th<‘ average quantity of nitnigen in 2 a ere- feet of the irrigation water was 
found to be 22.8 lbs., while that in the richest wuiler wuis 132.2 lbs., which 
is considered to la* sufll<*leiit to jiro<luce 186 bn. of corn, 134 hn. <d wdieat, or 17 
tons of .sugar heels. 

In addition to its fertilizer i'onstituent.s, the irrigation water vvii.s found to 
carry varying quantities of .soluble salts which may at times be sufticleiitl.v 
‘.‘oncentrated to become a menace. 

It is concluded that the intelligent use of irrigation water requires a Imowl- 
edge of the chemical, phy.sical, and biological properties of the soil, together 
with a knowledge of the composition of the water and its influence upon the 
different changt's in the soil. 

Soil acidity in its physico-chemical aspects, E. M, CaowTHEii {Faraday 
Hoc, Tram,, 17 {1922), A c. 2, pp. J17-J20) --The author dis<*usses the measure- 
ment of the IMon concentration of soils, the action of neutral suits on a<‘ld 
soil?*, and the relation <d’ soil acidity to jihnit growth as met ]u>ds of studying 
the soil reaction. 
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The vcrticttl distribution of soil acidity in natural soils and its relation 
to the organic const! tiionts^ E. ,T. SAHSHtniv {Faraday Hoe. Tram., 11 {li)22) , 
No, pp. 2i*5--298). — A brief summary of a larjre number of studies is pre- 
sented, indicating that acidity de(Teus<*s from the top soil downward. Tli<‘ on!^ 
exceptions to tids are where the subsoil is highly basic and the hurnus is par- 
ticularly rich in salts and decaying rapidly, wiiere there is flush \egetation, or 
where there are corresponding irregularities in the humus gradient. 

The application of physico-chemical methods to the study of iiumus« 
S. OnfjN {Faraday Hoc. Trans, t1 {1922), No. 2, pp. 288-204, flys. 5). -This 
paper deals with studies of the acid or uonacid nature of certain substances 
iK.‘ciirring in liumiis. The opinion is exjumsed that the usefulness of the liming 
of peaty soil depends on the formation of a rich supply of lime humates. A 
mixture of humic acid and its lime salts is considered to make an excellent 
regulator wiacii prevents both a strong af*id reaction and an alkaline reaction 
Further stu(li(‘s led to the crmcltision that it is hardly prtibable that bog 
flora owe their xeropbytic habits to want of water 

The paH played by organic matter in the soil system, H. J. Paof: {Fara- 
day Hoc, Trans, 17 (1022), No 2, pp. 212-287, pa /i —Tn a contribution from 
the Rothamsled Experimental Station an (uitiine is ia*esenied of the general 
physico-chemical asfiects of the ndation of the organic matter of the soil to 
soil fertllit> 

If is concluded that “the getieral eAect of humus colloid on a mineral soil 
may perhaps best he summed np as that of a ‘ hnfTer ' suhs’tunce, using the 
word in widest sense. Its (dTects on the tilth, on stdl moisture, soil tem- 
perature, aiid soil s(»lution are all such as to avoid harmful extremes. aT\d to 
bring the projX'rtles of the most divergently composed mineral soils nearer to 
that happy mean which the agiucuiturist desires and which tends to gi\e the 
most stable and uniform cropping results under very variable climatic and 
weather conditions.” 

Microbiological analyslH of soil as an iiidcv of soil fertility. — I. The 
mathematical interpretation of numbers of mieroorganisms in the soil, 
S. A WaKomax {Soil H(i., 14 {102 i), No. /, pp. .S’ Studies conducted at 
the New Jersey Experiment Stathm*' on the mathematical interpretation of 
numbers of niicroorganlsms in tbe soil are reported 

It was found that the vanahillty of the common method employed for quan- 
titative determiuation of microorganisms in the .soil is too high when only from 
two to three plates are used, and too much reliability ean nfd he attached to 
the results It is thought that only by the use of a large number of plates and 
by making an accurate determination of the probable error involved (‘an it \>e 
stated definitely liow inucli weigid can Ik' attacbed to the r(*sults obtained from 
a quantitative examination of the micr<K>rganisms in soils. 

Tbe dilution commonly employed for counting bn<‘teria and Aetlnomyc^etes is 
considered to be too high for the eoiinting of fungi, so that the results obtained 
from counting fungi on the same plate with the bacteria and Actinomyoetes 
are worthless for most soils. Si)ecial acid media, whereby only fungi will 
develop, combined with a low dilution were found to give more reliable results 
The variability of the soil samples taken from the field is too high to enable 
the attaching of great Importance to determinations based upon a single sample. 

A number of samples should be taken from each field, these to be comr>oslted 
into fewer snmple.s which should be used for the bacteriological studies. It Is 
thouglit tliat even then the probable error should be determined. By combin- 
ing a relatively large number of plates with a large number of soil samples, tbe 
probable error Involved In a quantitative determination of the microorganisms 
in the soil can be worked out. A set of figures for tbe designation of tbe 
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relative iinportaiJcv to he uttaelied to the determinations, )>ased upon the 
immber of ])late.s ajHi soil samples, is suggested. 

Azotobacter in soils, P. L. Oainey {ticiencet 56 {1922)^ No. J4^i6. p. 21).- 
Pursuant to a previous contribution from the Kansas Experiment Station 
(E. S. 11., 44, p. 213), cultural studies with Azotobacter and absolute reaction 
determinations of 418 samples of soil collected from 39 counties in Kansas and 
from 25 other States are briefly reported. These soils liave been ai’bitrarily 
divided into two groups, tiiose the H-ion concentration of which was found to 
he greater than 1X10"^, and thoHO with a lower H-ion coi]«*entraTion. This 
division point was chosen because a large amount of data accumulated Indi- 
cated that the maximum H-ion concentration tolerated by Azotobacter is very 
near that point. It was demonstrated that wlien Azotobacter are introduced 
ji.to a soil ^^)th a H-ion concentration gi cater than 3X10““, and not containing 
.Azotobacter, they can e.xist therein for an appreciable length of time. It is 
believed that these data are significant in indicating the influence of tlie H-ion 
concentration of a soil upon the ability of that soil to support Azotobacter. 

Effect of grecii manure at different stages of growth upon the relativt* 
abundance of Actinom^ ces, iionspore formers, and spore formers in tlie 
soil, T. L. Martin {Utah Aaad, ^cL Trans., 2 {1918-J021), pp. 2i5, 2^6 ). — This 
is an abstract of a contribution from the Brigliam Young University, in which 
the results of experiments are presented, showing that the addition of manure 
to clay loam soil resulted in an Increase in the number of organisms. Tiie 
three groups in question were not affected to the same extent. The Actinomyces 
group was affected the most and the spore formers the least The fresher the 
manure added, the greater were the numbers of Actinomyces and nonsiK>re- 
formers. These results, together with the results obtained by pre\ ions iiuevSti- 
gators, suggest the idea that Actinomyces are probably associated with tlie 
decomposition of organic mailer. 

Nitrogen in relation to crop production in the* Middle VVcNt, S. 1). < ois- 
Ntii {Jou7\ Amc/\ Xoc. Ayron., i) (1922), No. 5, pp. HO- 18.2). - 8iudi<.*h conducted 
at the Indiana Experiment Station are summarized, the results of ^\hich are 
taken to indicate that, except on those soils which sfiJJ have a large portion of 
unexhausted nitrogen, the nitrogen problem is the most imporiant soil fertility 
problem in the corn belt. Average Indiana soils are said to haAe lost approxi- 
mately 20 lbs. of nitrogen per acre per year for tlie last half century, and this 
loss is continuing. 

The importance of the use of legumes and manure and in some cases the 
supplemental use of nitrogen fertilizers is emphasized. Mud) of rhe profit in 
the use of lime, phosjihate, and potash is considered to be in the beneficial effect 
upon legumes. Thus, these materials act indirectly us nitrogenous fertilizers. 

The Muscle Shoals plant and the nitrogen supply, ,1. K f'lj.MCNT (Mecfi. 
Engin. [New York], (1922), No. 6, pp. S57-S59, figs. S). — Tliis is n r{*suiue of 
'the development of the nitrate industi*y in the United States and a discussion of 
its present requirements. The essential uses of nitrogen in this country are 
outlined, with special reference to fertilizers, and the four foimis in which nitro- 
gen wslh obtainable before fixation from the atmosphere was developed are 
briefly discussed, including proteins, ammonia, nitrates, and cyanids. Fixa- 
tion of atmospheric nitrogen by the arc, Haber, and cyanamid processes is dis- 
cussed, and the Government Nitrate Plant No. 2 is described, with particular 
reference to power and raw material requirements and the convenience with 
which these requirements can be supplied. The various chemical processes are 
explained In some detail, and charts and tabular data giving information on 
the nitrogen situation in this country and abroad are presented and discussed. 
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A contribution to the chemistry of alnnite, H, Bowley {Roy, Soo. West. 
Aust. Jour, and ]*roc., 7 (1920-21), pp. 48-68^ fig. 1), — The results of a study of 
the chemical properties of alunite, made us part of an investigation into 
the value of potash-bearing minerals of Western Australia, are reported. 

It was found that alunite is not affected by dry heat at temperatures up 
to SOO"* 0. The decomposition of the mineral in alum roasting is in two stages. 
At 400° it loses 4.5 m of water with the formation of a basic sulphate of 
aluminum and potash, and on further heating to a temperature of 500° the 
remaining water is removed, forming an anhydrous basic sulphate. On the 
addition of water the basic sulphates dissociate, producing a true alum and 
precipitating aluminum hydrate. 

Alunite heated to a temperature of 800° dissociates completely into potassiun* 
sulphate, aUiniina, sulphur trloxid. and water. Part of the sulphur trioxid dis- 
sociates further into a mixture of sulphur dloxid and oxygen. On heating alu- 
nite to a temperature of 960°, the potassium sulphate formed is dissociated and 
interacts wUl) the alumina to form soluble potassium aluminate, or, in the 
presence of silica, insoUihle potassium alumino-hilicates. 

Alunite vas found to i)e readily soluble in warm dilute solutions of caustic 
alkali, Il.Tdroduoric a(‘id, and bot, strong sulphuric acid, slowly soluble in 
cold solutions of sodium ('arhonate, ntoderately soluble in liydrochloric acid 
and warm dilute sulphuric acid, and sparingly soluble In water. It was 
found to be readily soluble in warm solutions of sodium carbonate and fairly 
so in a solution of ('austj<' lime, the whole of the potash passing into solution, 
it was appr«?(‘iably attacked by calcium carbonate solutions. 

Studies witli Kheuania phosphate, T. Hemy and F. Weiske {Landn\ 
Jahrh.y (1921), AVy /, pp, i-^7, figs 2).- Pot and plat exi>erin)ents with 
several crops and soils to det(‘rmine the relative value of Khenania phoRr>hnte 
as a jihosplioric acid jertilizer are reported. 

It was found that in 1) out of 15 (‘ases the (dlrale-soluhle phosphoric acid 
i*\ Khenania phosphate accompli.sluMl more than that of Thomas phosphate, 
while in 6 cases they seemed to i>e of about equal value. The fertilizing a(*- 
lion of Klienania i>)iospbate corresponded to its citrate solubility in about 40 
iM^r cent of all cases, and ex<‘eeded it in about 60 i>er cent. The action varle^l 
widely between gt>od and p(mr samples In general, the Khenania i^hosphate 
w'as more available in strongly alkaline soils or witere bush beans were grown 
as a crop. Tlie total pho.splioric acid of Khenania and Thomas pbosidiates 
Sfiemed in 8 eases to give about equal results, while in 4 cases that of Rbenania 
phosphate proved the better. 

Studies on the relative value of Khenania phosjdiate as a potash fertilizer 
showed that the utilization of its iiotash content by different crops varied 
from 47 to 100 per cent, averaging 73 per cent of the corresponding potassium 
chlorid value. Al)out the same relation w'os iound as regards Increase in 
yields. In 4 cases the potash of Khenania phosphate gave increases in crop 
yields, averaging 83 per cent of those given by potassium sulphate. In other 
cases the yield increases w^ere not so good, and everything indicates a tendency 
in manufacture to Increase the amount and availability of the phosphoric 
acid in Khenania phosphate rather than that of the potash. 

Studies of the conditions of solubility and their relation to the fertilizing 
value of Khenania phosphate are also reported, confirming the above results. 

Interim report of the basic slag committee ([London]: Min. Agr. and 
Fisheries^ 1921^ pp. 15; ahs, in Jour. Min. Agr, [London], 28 (1921)^ No. 8, 
pp. 521-525). — This report deals with the possibility of increasing the amount 
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or quality of basic slag by various modifications of tlie steel-making process and 
with the agricultural value of the slags now obtainable. Tabular data are ap- 
pended on the production and disposal of basic slag in Great Britain In 1919 and 
3920, production of basic steel and iaisic slag by districts in 1919 and 1920, 
imiK)rts and exports of basic slags from li>08 to 1920, deliveries of basic slag 
in each county of England and Wales during 1916 and 1917 and in the whole of 
lilngland and Wales during 1919 and 1920, and acreage under crops and grass 
in 1917 and 1920. The results of preliminary experiments on the enrichment of 
basic slag by the addition of natural rock phosphate and complete analyses of 
different basic slags are also tahuiate<L 

The scheme of the experiments on basic slag at the Rothamsted Experimental 
Station Is outlined. These deal with the effect of basic slag on hay and root 
crops and on the effect of other con.stitiients such as manganese on the action 
of basic slag. A grazing exi>eriment with sheep is also included. It was found 
that slags of i(tw solubility gave the p(»orest results. No support was obtained 
for the idea that manganese is useful. 

Second interim report of the permanent committee on basic slag 

iiJ.ondon): Min. Ayr. and Fisheries, {1922). pp. '/,* ahs. in Jovr. Min. A^r 
[London]. 29 (1922), No 6. pp. 5S0-53S) .—Tha report of the penimnent corn 
inlttee on basic slag for the year 1021 gives data on the demand for and pro- 
duction of basic slag, basic slag importation, the possibilities of increased or 
imi>roved production, and remedies for shortage. 

The field trials so far indicate that (he highly soluble open hearth basic slags 
iiave the saiiu* agricullurai vabje per unit of phosphoric acid as the old Bes- 
>emer slags. The slags of low solnbint,\ have a smaller value, but under some 
circumstances tlie difference is not marked. Oiuislderable diversity In effective- 
ness was indicated, however, and it is believed that the slags of low solubility 
include materials of a vei\v variable nature, although the citric solubility tests 
failed to distinguish satisfardorily between them. The mineral phosrdiate also 
iuid a smaller value, but in some cases not so inueli as might have been expected 
A solubilit.v test with slags of different solubilities leads to the conclusion that 
the official solubilil,\ test needs revision. 

b’lold experiments with rock phosphates and basic slag, 1, G. S Uohkkt- 
SON (./oar. Min. Apf . [London], 29 (1922), No. 6, pp. 519-580, pis. 2, fig. 1). - 
Kxpcriineuls extending from 101. to 1919, Inclusive, in which basic Bessc^mer, 
basic oi>en hearth, and basic open hearth fluorspar slags were conjpared with 
Florida pebble, Tuui.sian. Algerian, tJafsa, and Egyptian rock phosphates and 
Cambridge coju’olites as sources of phosphoric acid on meadow lands, are 
reported. 

The open heart li fiiiorsjiar basu* slags were not so effecli\e as the more 
soluble types. They bad considerable \alue, however, and gave better results 
than the solubility figures would ]ndi(*ate. Their effectiveness more closely 
approximated that of the more soluble types where the soil was sour and the 
rainfall high. Tlieir inferiority was clearly marked where the soil was not 
decidedly sour and the rainfall low. It is concluded that for the manuring of 
grassland, the value of Ihiorspar basic slags may be considered to be from 50 to 
70 per cent of that of the more soluble slags. 

On sour soils and where the rainfall was Idgh a certain amount of evldeiu*e 
was obtained which indicates that rock phosphates may prove superior even 
to the best grades of basic slag Even under conditions of low rainfall and a 
nonacid soil, their value as a source of phosphoric acid for the manuring of 
grassland was ver\ nearly eqind to that of highly soluble basic slag. In every 
case they were more effective than the open hearth fluorspar slags. Of the 
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various types of rock phosphate tested, the Gafsa seemed to be the most suit- 
able for direct application Evidence was obtained that on sweet soil where 
the rainfall is low, tlie more soluble types of North African phosphates, such 
as the Gafsa, Egyptian, Algerian, and Tunisian phosphates are superior to the 
richer, less soluble, and harder types, such as the Florida pebble. 

Fertilizer experiments with sulphite waste liquors, H. G. Soderbaum 
{MeMel. Centralanst. Forsoksv. JordbruksomrdOct, No. 2S0, pp. 12; also in 
K, Landtbr. Akad. Haridl. och Tidskr., 61 (1922), No. //, pp. S15-S2S), — Experi- 
ments with oats on a sund soil deficient in organic matter and plant nutrients 
to determine the fertilizing value of sulphite waste liquor from a cellulose 
factory in southern Sweden are reported. 

The waste liquor (»ontained about 19.4 per cent of organic matter, of which 
from 4 to 5 per cent was sugar, and about 3.5 ptT cent of inorganic constituents, 
of which 0.03 per cent was potash. It contained no phosphoric acid, and the 
total nitrogen content was only 0.02 per cent. It was applied in quantities 
increasing fnun about 0.4 to 3 cc. per kilogram of soil. A definite increase in 
yield was notcnl in only a very few cases, the Increase varying from 11 to 20 
per cent. In most cases the waste liquor appeared to be inactive, and even in 
tile largest applications no injurious action was observed. It is concluded that 
sulphite waste liquors, especially on soils delh-lent in humus, have no definite 
fertilizing action, and that the use of this by-product as a fertilizer can not be 
generally recommended. 

Application of liquid sludge to farm land, 11. Eaton (t^urvepor and 
Munic. and Count}/ Engin., 61 (1922), No. 1588, p. If 87). — Service experiments 
on Iho application of liquid slmlge to still clay farm land as a method of dis- 
posal are briefly described. 

The method was found to be cheap and effecti\e, and applicable to activated 
sludge as well ns to lank sludges. The sludge with its mnmirial coUvStlUients is 
returned directly to the land in one ofxwation. TliirUnm years’ exi)erience has 
indicated no ill effects from such treatment. No complications arose during the 
period from the use of macliinery. During the year 1921-22, 3G,000 tons of 
wet sludge w^ere irrigated over the farm laud, or roughly 100 tons per day. 
Til roe hundred acres are consid(*red to be more than enough to deal with this 
quantity of sludge. 

Disposal of intinioipul sewage and its industrial utilization, Keppneb 
(Tech. Landw., 3 (1921), No. 3, pp. 53-58, figs. If). — This report describes the 
uses of sewage and sewage sludge for irrigation and fertilization purposes In 
different parts of Germany. It deals especially with purification by surface 
irrigation and spraying on agricultural soils and with purification in fish ponds. 

It is stated that some of the difficulties attending the use of direct ap- 
plication of the sewage to the soil are that large fields fitUxi for the purpose 
are usually too far distant from cities. Tlie cost of the piping and spraying 
system is usually high, and the soils are not always adapted for a continuous 
absorption of the sewage. 

In the proceas of sewage purification in Ilshi>oiids, it has been found that at 
least 50 per cent of all suspended matter must first be separateil, and the 
thus mechanically clarified sewage must be diluted with from three to five 
times its quantity of pure water. Decomposed sewage must not he introduced 
into a pond, and all fatty substances should be previously separated from the 
sewage. 

Carp and tench, and in certain cases rainbow trout, have been found to be 
the best fish for this process. It is noted that, contrary to the usual opinion, 
fish do not eat sewage. The cycle of sewage purification in ponds has been 
30181—23 3 
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found to consist of bacterial action, protozoan action, and the action of plants 
and higher animals, such as crabs, worms, and insect larvae. The fish have been 
found to feed upon the latter. 

The application of fresh sludge to soil is also discussed, and the sewage dis- 
lX)sal system of the city of Munich, which disposes of the greater part of the 
municipal sewage by application to the land. Is briefly described. 

AGRICUITURAL BOTANY. 

Comparative studies on respiration. — XII, A comparison of the produc- 
tion of carbon dioxid by Penicillium and by a solution of dextrose and 
hydrogen peroxid, F. (1. Gustaj’son (Jour. Gen. Physiol., 3 (1920), No. 1, pp. 
35--39, fiys. 2). — Experimentation similar to that previously described (E. S. II., 
46, p. 127) shows that a neutral solution of dextrose and hydrogen peroxid acts 
like P. chrysoyenum in producing an increased amount of carbon dioxid upon 
the addition of acid, but not upon the addition of alkali. 

Comparative studies on respiration. — XIIT, An apparatus for measuring 
the production of minute quantities of carbon dioxid by organisms, M. 
Irwin (Jour. Gc7i. Physiol., 3 (1920), No. 2, pp. 203-206, fiys. 2). — The purpose 
of the present article is to describe an apparatus devised by the author, which 
is said to he a modiflcatioii of that previou.sly described by Osterhout (E. S. 
R., 41, p. 524). The manlpulntlon of the apparatus is also indicated. 

Comparative studie.s on respiration. — XIV, Antagonistic* action of lan- 
thanum as related to respiration, M. M. Brooks (Jour. Gni. Physiol, S 
(1921), No. 3, pp. SS7-3/f2, figs S). — Having in previous papers (E. S B., 43, 
p 820) discussed the relation between resiiiration and antagonism, including 
antagonism between monovalent cations and bivalent cations, the author has, 
in the present paper, extended these studies to trl valent cations as carried 
out with Bacillus suhtilis. 

It is stated that concentrations of La(N 03 )a up to 0.000025 m have little 
effect upon the rate of respiration of B. suhtilis; at 0.000006 m there Is an 
increase in rate, while in higher concentrations there is a decrease in rate. 
There is well marked antagonism between LaCNOs)^ and NaOl, and very 
slight antagonism between La(NOa)» and CaCL. It requires a very small 
amount of La(N03)3 to antagonize NaCl, the proportions of the two salts 
at llieir iiuiximum antagonism being 90.8 parts of NaCl and 0.2 parts of 
La(N08)8. 

Comparative studies on re.spiration. — XV, The effect of bile salts and 
of saponin upon respiration, M. M. Brooks (Jour. Gen. Physiol, 3 (1921), 
No. PP‘ 527-532, figs. 3). — Experimentation, employing the same technique 
as formerly (E. S. R,, 43, p. 820) in testing the behavior of tissues under 
the influence of sodium taurocholate, showed that the addition of this salt 
produces an increase in the rate of respiration at a concentration of 0.0000125 
M and a decrease at 0.001 m and in higher concentrations. NaCl is antagonized 
by sodium taurocholate, the most favorable proportion being 14,375 parts of 
NaCl to 1 part of sodium taurocholate (molecular proportions), Solutions of 
saponin, at concentrations from 0.00005 to 0.001 m, decrease the rate of respir- 
ation ; lower concentrations produce no effect. 

Comparative studies on respiration. — XVI, Effects of hypotonic and 
hypertonic solutions npon respiration, O. L. Inman (Jour. Gen. Physiol, 

(1921), No. 4f PP‘ 533-537, figs. 2). — Employing the method of measuring 
respiration described by Osterhout (E. S. R., 41, p. 524), the author undertook 
to measure the production of carbon dioxid while the osmotic pressure of the 
jnediuni was changed sufficiently to be highly hypertonic on the one hand and 
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quite hyi>otonlc on the other. The marine alga Laminaria agardhii was used 
as the basis of most of the work, the results with Ulva laciuca being quite 
similar. 

It was found that the rate of respiration of L. agardhii is rapidly reduced 
in highly hypertonic solutions of sea water, and somewhat less rapidly in 
highly hypotonic solutions. Hypertonic solutions of NaCl, CaCh, and mixtures 
of NaOl and CaCla in the proportion of 50: 1, all caused a decrease in the rate 
of respiration of wheat seedlings. 

Comparative studies on respiration. — XVII, Decreased respiration and 
recovery, O. L. Inman (Jour. Gen. Phyniol., 3 (1921), No. 5, pp, 663-366, 
figs. 8). “-Having shown in the above paper that exposure to hypotonic or 
hypertonic solutions may greatly lower the production of carbon dioxid by 
Laminaria agardhii, the author sought in the present work to determine 
whether the respiration would become normal when the plant was replaced in 
sea water. 

It is shown that in strongly hypertonic sea water respiration steadily de- 
creaFos, and tliat the degree of recovery depends on the length of the exposure. 
Aft(‘r an exposure of H nuiuites, recovery Is practically complete. As the period 
of exposure is lengthened, re(*overy is less and less complete, no recovery oc('ur- 
ring when the exposure amounts to 20 minutes. 

It is regarded as possible that when recovery is incomplete none of the cells 
are killed but that tlieir respiration is permanently decreased. It is thought 
possible also that some C(dls continue to respire normally while others are 
killed, and that it is the deatli of these cells which prevents complete ret'overy. 

The mechaiiisni of injury and r(‘ro\ery, W. J. V. Osn rhout (Jour. Gen 
IJiymoi., S (1920). No 1, pp 15-20, figs. 2). — Inuring the process of death the 
electrical (conductivity of many tissues undergoes a change in electrical resist- 
ance by means of wliich the i>rocess may be followed with considerable pre- 
cision. This may be taken advantage of to measure injury and recovery. 
Laminaria has been utilized in this connection (E. S. R , 45, p. 527). This plant 
nfter exj)osiire for 5.2 minutes in 0.52 m NaCl show’s a fall to 94.6 per cent of 
the resistance it had in sea water, a return to which raises it, practically, to the 
normal value. Tiiis rl.se of resistance miiy be termed recovery. These facts 
are shown (juantitatively by curves, which also Indicate the limitations of 
recovery. 

In Laminaria, re(*overy may be partial or comi)lete, according to circum- 
stances, and this is true of all the plants investigated by the author, namely, 
Ulva, Ilhodymenia, and Zostera. It appears to be true also of frog skin, which 
has been partially investigated. 

Thougli recovery is usually regarded as due to the reversal of the reaction 
which produces the injury, the author holds a fundamentally dilTerent con- 
ception, assuming that the reactions involved are irreversible (or practically 
so), and that Injury and recovery differ only in the relative speed at which 
(ertain reactions take place. 

A theory of injury andi recovery.— II, Experiments with mixtures, W. J. 

V. OsTERHOUT (Jour. Gcu. Physiol., 3 (1921), No. pp. 413-429, figs. 8). — 
Having shown (E. S. R., 46, p. 128) that changes in the electrical conductivity 
of Laminaria can be predicted with considerable accuracy by means of certain 
eciuationa, and having assumed that the same equations should make it possible 
to predict the changes produced by transferring tissue from sea water to mix- 
tures of NaCl and CaCL and then replacing the plant in sea water, the author 
tested this theory by means of experiments made with a variety of mixtures 
and was able to confirm the assumption. 
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In this and preceding papers a quantitative theory is developed in order to 
explain the toxicity of NaCl and CaCh, the antagonism between these sub- 
stances and the fact that recovery (in sea water) may be partial or complete, 
depending on tiie length of exposure to the toxic solution. 

A tlieory of injury and recovery. — III, Repeated exposures to toxic solu- 
tions, W. J. V. OsTEBHOiiT {Jour, Ocn. Physiol., 8 {1921), No. 8, pp. 611-622, 
figs. ,5). — In order to test the theory developed in previous pai>ers as to the 
I'Ohavior of tissue transferred from one toxic solution to another, a variety 
of experiments was made in vvliich the tissue was exposed to several solutions 
in succession. 

Tlie exijeriments and calciiiations were carried out as previously described, and 
it was found tliat tissues of Laminaria transferred from sea water to solu- 
tions of pure salts, and thence to other solutions of pure salts or to sea water, 
behave in a manner which can be predicted by means of the equations pre- 
viously developed. The behavior of the tissue may be explained as due to a 
series of catenary reacti(»ns. It is possible that a similar explanation may 
I e }Ji)plied to otl»er fundamental life processes. 

[Osmotic conditions in the plant cell], K. Hoflkr {Per. Dent, Hot. (JcHell., 
SS {1920), No. 8, pp, 288-298, figs. 4). — A discussion is given applying chiefly to 
four concept.s as used in connection with tlie plant cell, namely, osmotic value, 
turgor tension, turgor pressure, and suction. 

The influence of saponin on plant cells, F. Boas {Ber. Dcut. Hot. GeselL, 
38 {1920), No. 10, pp. 350-858). — The preliminary report of studies which is 
here made includes data on saponin in relation to alcoholic fermentation and 
.0 the vital coloration of yeast, also data on the influence of saponin on cells 
of a few higher plants. 

Saponiii usually promotes the withdrawal of material from the cells, the 
combinations of saponin with neutral salts being notably more effective in this 
regard. In studies on cells of higher plants, no clear difference between the 
intliUMice of univalent and tliat of polyvalent cations could be detected. 

The effects of neutral salts on the acid resistance, permeability, and life 
duration of protoplasts, VV. Brennek {Iter. Deni. Bot. GescU., 38 {1920), No. 8, 
pp. 277-285) Following up certain features of work previously noted (E. S. 
iC., 45, p. the author studied acid resistance and permeability in the 

p’’cs(Mice of neutral salts and the life duration of protoplasts in various salt 
solutions. The results are given in tabular form with discussion. 

Carbon dioxid on plant growth, Bornemann {Zenttfl. Ayr. Vheni., 50 
{1921), No. 8, pp. 296-299). — Undertaking to prove that the increase in pro- 
ductivity in soil which lias been given plenty of stable manure and good cultlva- 
tjon is duo largely at least to the increase in the supply of carbon dioxid given 
oft in sucli soil, the author has experimented with six cultivated plants sup- 
idied w ith carbon dioxid by means of an arrangement w^hlch is described. 

The increase in yield attributed to the carbon dioxid supply was in case of 
peas 47 per cent (seed weigiit), of potatoes 42.6 (tubers), onions 210, and 
kohl-rabi 19.8 per cent. 

The carbon dioxid nutrition of plants, O. Lemmeemann {Zentbl. Agr. 
Chem., 50 {1921), No. 8, pp. 299-304)- — Studies described, investigating to what 
extent stable manure and green manures may serve as source of carbon dioxid 
for utilization l)y growing plants, are not considered when taken as a whole 
to substantiate the view that the carbon dioxid present in soil as a result of 
decomposition of the organic substances is of practical Importance in the growth 
of plants. 

The occurrence and distribution of manganese in plants {Kentucky 
RpU 1921, pt 1, pp. 36, Experiments are noted in which garden peas, soy 
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beans, cowpeas, corn, and buckwheat were grown in pots containing sand as 
free as possible from manganese, which was added to one series. It was found 
that the growth of the piants in the pots to whicli no manganese was added 
was arrested before tliey attained the size of the controls and tlie plants showed 
signs of malnutrition, while those which received manganese continued thrifty. 
These experiments are believed to show that manganese performs an important 
function in connection with the assimilation of carbon and the production of 
chlorophyll. 

Pot experiments with manganese on acid soils showed that a small amount 
of manganese sulphate had a toxic effect on the plants, but after the acidity 
was corrected by the addition of calcium carbonate the effect of the manganese 
was found to be beneficial. 

Physiological studies of the effects of formaldehyde on wheat, W. M. 

Atwood {Phytopathology, 11 {VJ21), No. 2, p. 103 ). — The question of the actual 
entry of fonnaldeliyde ap})ears to iiave l)een anKW(‘red in tlie affirmative by 
microcheniical tests and i)y measurement of tlie imbibitional behavior of seeds 
in forma Ideliydo solutions, qdie principal studies thus far have been directed 
toward a detiu-mination of the effects of formaldehyde of varying concentration 
upon tlie respiration of the wlieat us measuriHl by carbon dioxid output. 
Studies extending over two sea.sons seem t() liave established the fact that 
tliere is a marked dejiression of respiratory rates for wlieat treated to for- 
maldehyde at a eenceiitration of 1 part to 80 parts of water. Preliminary 
BtudU'R of the respiratory rates of seedlings irom treated and untreated seed 
seem to show a marked elTect of tlio forma Ideliyde in slowing down metabolism 
sulisequeiit to germination. 

The results |oii sex of progeny] of fertilization with pollen of various 
ages, F. liiMFNFKii) {Biol. ZentbL, J 4 I {1921), No. 7, pp. 206~^WS ). — Tills discus- 
sion of results from experlnieiitati(»ii with Pannahis ftatiru centers in the .state- 
ment that the sum of all tlie (‘onditions, tlie iiilluence of which on the sex 
ratio of progeny was here subjected to experimental tests, may be summed up 
in the word “age” (or aging). By this expressiim sliould tie understood a 
cximplex ot alterations occurring lietweeii two points of time in the life of an 
organism or an organ, regarding which complex very little is at jiresiait known. 

Reversal of the sexual state in certain types of monoecious iiillo- 
rescences, J. H. Schaffner {Ohio Jour, tici.f 21 {1921), No. 6 , pp. 1H5-200, 
figs. 51 ). — On the basis of studies hero outlined, it is claimed that in plants 
sex is due to a state or condition ; that in the same general tissue system some 
cells may be in the female state, soraevin the male state, and some in tlie 
neutral state ; and that each stale is quantitative, exiiibitiiig a greater or less 
degree of Intensity. It is also claimed that the sexual state lias no direct rela- 
tion whatever to a segregation or association of chromosomes ivitli a po.ssible 
homozygous or heterozygous relation to hypothetical sex factors. It is exmsiderod 
tliat sexual states usually arise during the vegetative growth of the cells or 
tissues, that they must in most cases, at least, come from neutral states, and 
that they are often easily reversible, the female to the male or the male to the 
female. The phenomena of maleness, feraaleness, and neutrality as regards 
cells, tissues, organs, or entire individuals do not come under the category of 
hereditary units or factors in the ordinary sense and are certainly not Men- 
delian. Sexuality will probably find Its final explanation in relation to the 
somewhat similar physical and chemical phenomena, such as electricity, 
magnetism, ionization, and electrons. 

Grafting experiments, li. Liebke {Ber, Devt, Bot. Oescll., 38 (1920) ^ No. 10, 
pp. Studies are briefly detailed on grafting cucurbits, legumes, and 

other plants. 
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Inventories of seeds and plants imported by the Office of Foreign Seed 
and Plant Introduction during the period from January 1 to December 

31 , 1010 (U, 8. Dept, Agr., Bur. Plant Indus. Inventories Nos. 58 (1922), 
pp. 56, pis. 4; 59, pp. 77, plH. 4; 60, pp. 7/7+87, pis. 7; 61, pp. 777 +88, pis. 6).— 
Annotated lists are given of seeds and plants introduced for testing in this 
country during 1919, a total of more than 2,100 lots having been secured 
through various agencies. 


FIELD CROPS. 

Agricultural experiment: Its design and interpretation, E. Parish 
{Vnion So. Africa Dept. Agr. Sci. Bui. 22 (1922), pp. 21, figs. £).— This publi- 
cation considers the magnitude of the error due to soil difference and other 
causes and its measurement, and treats briefly of plat size and replication, 
varietal trials, cooperative experiments, ]>robable error in feeding trials, and 
feeding experiments for milk production. 

[bleld crops work at the Georgia Coastal IMain Experiment Station, 
19211 (Georgia Gousial Plain Sta. Bui. 2 (192.3), pp. 7-25, 27, 28. figs. It).— 
Georgia Ked bluestem wheat, and C. 1. 4159 wheat were outstanding with 31.8 
and 26.3 bu. per acre, respectively, and both had early maturity and marked 
resistance to stem rust. Texas Red Rust Proof with 02 5 bu. was first among 
oafs varieties. Time of .seeding apparently lias more influence on the yield of 
oats than any other factors studied In the tests, aiiout November 1 seeming to 
lie the best date in the section. An application of ammonium sulpliate made 
February 1 as a top-dre.ssiiig on oats gave the largest returns. Abruzzi rye 
with 38.3 bu. and South Georgia rye with 35.1 bu. decidedly outranked Virginia 
and Rosen rye. IJannchen barley gave promise of value in the section. 

Cotton dusted with calcium arsenate for boll weevil control averaged 198 lbs. 
of seed cotton per acre more than untreated cotton. Petty Toole, Poulnot, and 
Dixie led the poisoned varieties and (kfllege No. 1, Petty Toole, and 1‘oulnot 
were first among the untreated sorts. (k>tton resiionded more readily to phos- 
phorus and potassium than to nitrogen, apparently bec*ausi* a legume crop wa.s 
grown previously on the plat. 

Marllion*, Whatley, Puckett, and lla.stings, prolifics with yields from 62.6 to 

53.4 bu. per acre, were leaders in tests of corn varieties Results of fertilizer 
trials with corn are tabulated without comment. 

The Bunch velvet bean Is indicated as promising in the coastal plain. 
Although the yield of beans was low, the vines did not pull down or iiiaterlally 
affect the yield of corn. Velvet beans' of the 120-day variety in every row with 
corn made 150 lbs. of beans per acre, in every other row with corn 75 lbs., in 
alternating rows of beans and corn 75 Ib.s., and one row of beans to two rows 
of corn 58 lbs. The corresponding yields of corn amounted to 6.6, 9.1, 11, and 
12.0 bu. per acre, respectively. North Carolina and Spanish peanuts gave 
highest yields of nuts on both fertilized and untreated areas. The Spanish 
variety, spaced in 6 in. in the drill, yielded 2,625 lbs. of unhulled nuts per acre, 
as compared with 2,375 lbs. from 12-in. spacing. Although planted adjacent to 
cowpea varieties, the grain crop of which was destroyed by the pod weevil, soy 
beans were not affected by pests of this nature. Black soy beans led in hay 
yield with 3,040 lbs., and B. P. I. 37,250 gave the maximum seed production, 

19.5 bu. per acre. The yields of grasses and summer legumes for hay are 
tabulated, and notes are included on vetch and alfalfa varieties and on kudzm 

Carpet and Dallas grasses have given decidedly the best results of pasture 
grasses under observation. Medicago rigidula was far more drought resistant 
than other varieties of bur clover tested, made a vigorous growth, and seeded 
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freely. The best results In establishing a grazing crop were obtained where 
the native vegetation was destroyed and the soil allowed to become firm. 
Since heavy burning over a large area would be impractical, it appears that 
new land scarified with a disk harrow or plowed shallow with a one-horse 
scooter and allowed to pack before seeding, should give good results. Maximum 
germination was secured on new land where the brush was burned, and the next 
best on new land scootered or disked with a harrow. In an attempt to estab- 
lish a carpet grass pasture, rather heavy grazing over low wet land proved 
lu'l])ful in ke(‘ping down the growth of native vegetation. 

York Yam and Red Rermuda sweet potatoes, with 43.6 and 40 bu. per acre, 
led in total yields, while Triumph and Golden Reauty were first in production 
of No. 1 roots. Although a combination of three elements produced the best 
results with sweet potatoes, it appears that acid phosphate had a relatively 
greater inlluence than any of the other fertilizer ingredients used on new land. 
Varying the amounts of 0-2-3 fertilizt'r from 200 to 1,(X)0 lbs. per acre pro- 
duced consistent increases up to 600 lbs. 

rreliminary work with tobacco in cooperation with the U. S. Department of 
Agriculture is also noted. 

(Field crops work in Kentucky, 1921] {Kentucky Sta, Ryt. 1021, pt, i, 
pp. 37, 38-7/0, 41, 42, 7/3, 7/5, 40 ). — The results so far in studies of the relation 
of chemical characters to quality of leaf tobacco show that in White Burley the 
nitrogen and nicotin contents of wrappers differ from those of fillers and 
smokers. Although the nicotin content of good kinds of a given grade of White 
Burely usually is much larger than that of common, such great differences are 
not shown in the nitrogen content of good and common types of the same grade, 
suggesting that the common type may have nitrogen in some form tending to 
make the tobacco inferior. Wiiite Burley seems to contain more nitrogen and 
nitrate and loss nicotin than dark tobacco. The ash of White Burley apparently 
contains more phosi)horus, potassium, and calcium, and less .silicon and mag- 
nesium, than that of dark tobacco. 

A treatment including 200 Ihs. sodium nitrate, 100 lbs. potassium sulphate, 
and 200 lbs. acid pliospbate gave the maximum average increase in -fertilizer 
experiments on hurley tobacco in a rotation of wheat 1 year, clover and blue 
grass 3 years, iirid tobacco 2 years. The quality of hurley was best in rota- 
tions of wdieat, clover, orchard grass, and tobacco, either untreated or where 
the tobacco received 20 tons of manure or 200 lbs. of sodium nitrate per acre. 
The quality in the 3-year rotations was best where tobacco followed 2 years of 
redtop. Strains of Standup White Burley resistant to root rot were earlier 
and more uniform in growth and type tlian varieties commonly grown. 

Both sodium nitrate and ammonium sulphate gave favorable results with 
liemp. The use of amounts of commercial nitrogen varying from 100 to 400 lbs. 
per acre, applied to corn both at planting time and when waist high, gave no 
Increase In yield. 

Hardy strains of alfalfa such as Grimm and Dakota greatly outyielded the 
common strains in 1921, because of unusual, severe freezes In late March and 
early April. 

A concise account is given of practices Involved in marketing blue grass and 
orchard grass seed, and producing areas in Kentucky and the United States are 
indicated. 

A complete series of fertilizer applications to Irish Cobbler potatoes on blue 
grass sod land gave no consistent beneficial results on the yield, agreeing with 
findings with other farm crops on this soil. Triumph was much earlier than 
Cobbler or Early Ohio and gave a fair return, but Cobbler outyielded all other 
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varieties in both early and second crops. Green Mountain and Rural Russet 
made the best showing among late varieties. Selected strains of Kentucky- 
grown Cobbler stock yielded about equal to the best certified strains obtained 
elsewhere. 

A test of the keeping quality of sweet potatoes has been noted (E. S. R., 46, 
p. 135). 

Domestic &ber crops, G. Seli^gren {K. Landthr, Akad. UandL och Tidskr., 
50 (J920), No. 7, pp, 484-490, S). — A historical review of the use of the 

nettle ( Urtica dioica) as a source of fiber for the manufacture of cloth, a descrip- 
tion of the processes of preparing tlie fiber, and a discussion of tlie morphology 
of the nettle plant as related to the production and the value of the fiber. 
The economic advantages and disadvantages of the use of the fiber are briefly 
noted. 

A handbook of some South Indian grasses, K. IIanga Achariyar and C. 
Taduunga Mudaliyab {Madras: Govt., 1921, pp. S18, figs. 228). — Detailed 
descriptions are given for about 100 grasses of wi(ie dlstrU)Ution in the plains 
of South India, together with keys to tribes, genera, and species. Considerable 
information is included on the general anaiomy, vegetative organs and their 
histology, and the inflorescence of typical grasses 

Alfalfa root studies, 8. Gakver {U. S. Dept. Agr. Bui. 1087 (1922), pp. 28, 
figs. 19). — Studies made on the roots of Peruvian, Poona, southern-grown com- 
mon, northern-grown common, Turkestan, Grimm, and yellow flowered alfalfa 
grown under like conditions at Iledfield, 8 Dak., are reported; the factors tend- 
ing to produ(‘e modifications of taproots in alfalfa, including soil, climate, cul- 
tural treatment, and injuries are discussed; and the tyi)e of roots characteristic 
of the best-known varieties of alfalfa are described, illustrated, ami compared. 

The root systems of Peruvian and Poona alfalfa of one season’s growth are 
quite similar, being characteriz^Hl by small, upright crowns, distinct taproots, 
comparatively few branch roots, and few fibrous roots wiiich are distributed 
rather uniformly over the root system. Poona alfalfa seldom has branch roots 
on the upper portion of the taproot. The southeni-growm comm<m and the north- 
ern-grown common alfalfas have distinct taproots and generally show consider- 
able similarity. Tlie northern-grown strains have somewhat broader crowns 
and exhibit a greater tendency to throw out branch roots and fibrous roots, but 
these differences are not conspicuous characteristics. Both types exceed the 
Poona and Peruvian alfalfas in branch and fibrous root development. Practi- 
cally no difference is observed in the diameter of the taproot. 

Turkestan alfalfa is characterized by broader, deeper-set crowns, more 
branch roots, and shorter, more tapering taproots than the common and non- 
hardy alfalfas. The root system of Turkestan is very similar to that of Grimm. 
Grimm alfalfa has broad, deep-set crowns and numerous branch and fibrous 
roots. Little difference exists between the diameters of the taproots of Tur- 
kestan and Grimm, but both somewhat exceed common and nonhardy strains 
in this respect. They are also similar in the angle which the branch roots 
form with the taproot. This angle is greater tlian in less hardy varieties 
studied, but is not a conspicuous characteristic. Fibrous roots are distributed 
over the root system, and rooting rhizomes are well developed. 

The forms of Med4cago falcata are characterized by broad, deep-set crowns 
and an abundant development of fibrous roots and branch roots, exceeding all 
the otfier alfalfas studied in these respects. Crown branches and rhizomes are 
small and numerous, and the angle of divergence Is gi'eater than In the varie- 
gated and oonimon alfalfas. Based upon manner of growth, M. fdlcata forms 
may he grouped as follows: Erect plants with relatively smaU hut quite dls- 
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tlnot taproots and numerous small, slowly tapering branch roots; prostrate 
plants with very broad, deep-set crowns, well-developed rhizomes, dense root 
systems, and taproots either absent or very indistinct; and the decumbent 
form, Intermediate between the other two forms, with indistinct, short, and 
rapidly tapering taproots. The latter strain had the most extensive root sys- 
tems of all the alfalfas studied. 

The root systems of the least hardy forms of purple-flowered alfalfa may be 
distinguished from the most hardy hybrid and yellow-flowered alfalfas with 
accuracy, but the intermediate forms are not distinct enough to be distinguish- 
able from one another or invariably from some forms of the nonhardy or yel- 
low-llowered alfalfas. 

Corn investigations, T. A, Kie.sse?.bach (Ncbraaka Sta. Research Bui. 20 
{1922), pp. 151, figs. 36 ). — A stialy of some of the physiological charadcrlstics 
of the corn crop is reported, together with comparisons of various selection, 
breeding, and cultural practices in their relation to grain yields. Part of the 
Investigation continues and extends work reported by Montgomery et al (E. S. 
R., 25, p. 832; 27, p. 432; 28, p. 232; 29, p. 333). Adaptation studies with 
corn (E. S. II., 45, p. 230) and studies on the freezing of seed corn (E. S. R., 
42, p. 437 ; 43, p. 827 ) have already been noted in detail. 

Cknitinuous selection within a commercial corn variety during four years for 
opposite extremes In the ratio of leaf area to dry plant substance resulted 
in 7 high leaf area and 9 low leaf area strains, in which the former averaged 
23 per cent more leaf area per unit dry matter, 29 per cent greater actual leaf 
area and 5 days later maturity than the latter. These and other data suggest 
superiority of the low leaf over the high leaf area strains, but also with some 
reduction in yield resulting from narrow breeding caused by too restricted 
type selection. In selection tests with Nebraska White Prize, Reid Yellow 
Dent, and Hogue Yellow Dent during various i)eriods, long, slender, smooth 
seed ears, outyielded the deep rough seeded ears. Measurements and observa- 
tions led to the conclusion that ear type selections Indirectly result in a selec- 
tion of the correlated plant characteristics, which differ In their adaptation to 
various environmental conditions. 

In an extensive 1-year comparison of disease-free ears with ears infected 
with root-rot diseases, as determined by the germinator test, no advantage 
resulted in regard to grain yield, barrenness, lodging, or soundness from such 
disease-free selection. When ear-to-row plats in this test were classified into 
rough, medium, and smooth groups without reference to root-rot diseases, the 
respective relative yields of shelled grain per acre were 100, 103, and 106, as 
compared with 102 for the original unselected corn. Correlation of germinator 
results with various ear and kernel types indicates from 10 to 20 per cent 
greater freedom from root-rot diseases with the slender smooth ear with 
horny kernels than with the large, rough, starchy, deep-grained ear. It seems 
possible to the author that the increased yields secured by some investigators 
following selection of disease-free ears by the germinator test is associated to 
some extent with their prescribed preliminary selection of the smooth, slender, 
horny ears for seed purposes. 

Where seed was grown under field conditions of promiscuous pollination, the 
progeny showed a tendency to come true to the ear type planted. 

During five years of continuous selection and testing of ears high v. ears 
low on the stalk, spreads of 23 per cent in ear height and 10 i>er cent in stalk 
height based on the low ear selections resulted. The low ear selections 
yielded 8.9 per cent more grain than the high ear, but 3 per cent less than the 
original corn. Seed ears from standing plants yielded 10.9 per cent more than 
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from lodged plants and 2.9 per cent more than from the original corn. Ears borne 
erect on the stalk and ears droopiiig yielded, respectively, 5.1 and 0.7 per cent 
loss than the original com. Comparisons of seed from butts, tips, and middles 
showed little to be gained from discarding butts or tips, aside from a more even 
stand and better germination under certain conditions of freezing injury. 
(>)rn selected when fully matured and at five weekly intervals before maturity 
yielded, respectively, 04.5 64, 65, 63, 64, and 63.4 bu. per acre, suggesting that 
slightly immature seed would not be objectionable if properly cured. 

Comparisons of four methods of ear-to-row breeding, differing primarily in 
the maimer of continuing the high yielding strains as established in the initial 
ear-to-row tests, indicated that improvement in yield of an adapted variety 
through ear-t<^-r()w breeding seems rather uncertain, a maximum increase of 
only 2.6 per cent being attained in the experiments. In the initial ear-to-row 
tests, the strains continued in the experiments had yielded about 20 iier cent 
more than the original corn. No actual improvement seemed to result from 
continuous detasseling of the apparently inferior stalks. It does not appear 
advanlageous to select seed from corn iilanted thicker than tlirce plants per 
hill, the standard rate for eastern Nebraska, or from a stand as thin as one 
plant per hill. 

Self-fertilization seems not to exceed 1 per cent under Nebraska conditions, 
only 0.7 per cent of the kernels being actually selfed under natural field con- 
ditions in the tests. Seed from detasseled rows in a seed plat yielded 0.6 
per cent more than seed from normally field pollinated rows, indicating that 
no extensive self-fertilization took place. The immediate effect upon the cur- 
rent crop was an increased grain yield of 1 per cent for the detasseled plants. 
Extensive observations showed that generally the pollinating pcTiod of the 
tassel materially overlaps the silking period, and self-pollination might occur 
widely except for the higli proportion of foreign pollen in the air. 

Over 100 distinct pure lines or elemtaital strains were developed by con- 
tinuous self-fertilization for seven of more years. In a 7-year test, 8 to 12 
inbred strains of Hogue Yellow Dent composited produced 32 per cent as much 
grain us the original corn. Eight Inbred strains of Nebraska White Prize corn 
composited yielded 35 per cent as much as the original corn. The use of the 
lowest yielding pure lines as one parent resulted in hybrid yields of 13.5 bu. 
loss per acre than where both inbred parents were relatively higher yielding. 
(Comparative yields indicated that crossing the more productive pure lines is 
likely to result in the most productive liyhrids. Although tlie grain yields in 
a 4-year test of 8 Fi hybrids between pure lines averaged 9.7 per cent more 
than the original corn during two years, their plant development was smaller, 
doubtless Indicating both the complete elimination of some deleterious factors 
present in the original variety and also the isolation and recoinbinatlon of 
superior factors through the inbreeding and hybridizing processes, rather than 
a correlation between grain production and vegetative vigor as measured in 
plant size. 

During two years, 29 Fi hybrids between pure lines derived from plant types 
partially fixed by continuous plant type selection for either a high proportion 
or a low proportion of leaf area i>er unit of mature dry plant weight were 
compared with the original corn. The yield and other agronomic data in- 
dicated that the outcome of inbreeding and hybridizing experiments may be 
quite extensively directed through previous selection. In a 2-year test, in 
which 7 Fj and F* hybrids were compared with the original com, the respective 
relative yields were 125, 67, and 100, showing very definitely the Inadvisability 
of selecting seed corn from an Fi hybrid between such pure lines regardless of 
the productivity of the Fj. 
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In a 4-year test the yield of 13 liybrids between ordinary commercial 
varieties average 4 per cent less than the average of both parents and 0 per 
cent less than the best parent. No hybrid equaled the best variety pnrent in 
grain yield. This behavior may be accounted for by the fact that the varieties 
are already fully heterozygous, and for the same reason the F 2 of the variety 
hybrids yielded fully up to the F, generation. A similar situation was found 
in the immediate effect of crossing upon kernel weight. In these experiments 
the immediate effect of foreign pollen from one comm(‘rclal variety upon an- 
otlier >\as negligible, whert^as hybrid kernels on pure line ears were increased 
relatively an average of 11 i)er cent. Nothing in the data suggested that the 
results from comparative tests of commercial varieties of dent corn, as now 
conducted, are seriously invalidated because of any complicating immediate 
effecl of fertilization by foreign pollen. 

A histological study of 10 pure line hybrids and their pure line parents 
indicated that the increased growth of the hy!)rid has its basis in both in- 
creased siz(i and increased numbers of cells, about 00 per cent of the gain 
in plant size resulting from incivase in cell numi>ers and 10 r>er cent from 
increase in c<‘ll size. 

('omparisons of several different degrees of ini>reeding as applied to ear-to-row 
strains differing in tlio possibility of ndated gametes being involved in the 
fertilization process gave indications tliat any selection or breeding practice 
which so restricts tin* breadtii of the parental relationship as to increase the 
chance of identical Mendellan factors being paired on fertilization is likely to 
give reduced yields. 

The yields from two varieties jdanted for several years at rates ranging 
from 1 to 5 plants per hill In hills 3.5 ft. apart indicated that tliere may be 
considerable variation in stand, tlnctuating about 3 plants per hill under the 
station coiKlitioiis without a material effect on yield. Methods of distribution, 
including uniformly 3 plants per hill, alternating liills with 2 and 4 plants, 
alternating hills with 1, 2, 3, 4, and 5 plants, and alternating hills with 1, 3. 
and 5 plants gave respective n-year average yields of grain per acre of 50, 
59 2, 58.6, and 56 hu. 

Corn culture, G. 11 Qxtesknbeuky {NeAV Mexico Bui. 132 {1922), pp. J/3, 
figs. 11). — Corn, the most inqiortant crop in New Mexico, is grown in every 
county, but Its production centers in tlie northeastern quarter of the State, 
(hilt Ural metliods and varieties for grain and silage are recommended for the 
irrigated valleys, liigh altitudes, and dry-land areas. In addition to notes on 
weeds, insects, and diseases, the methods and varieties employed in representa- 
tive counties are outlined by county agents in api>ended statements. 

Dwarf IMexican June is tlie principal variety in the dry-land sections, stand- 
ard Mexican June predominates in the irrigated valleys, and Swadley, North- 
western Dent, Minnesota 18, and early strains of Iowa Sllvermine and Reid 
Yellow Dent are commonly grown In the higher altitudes. The Indian soft 
and flint corns are produced quite extensively where the native and Indian 
population is in the majority. Mexican June led in yield both under irriga- 
tion in the station tests and on dry land at Tucumcari. Iowa Silvermine, 
Hickory King, and Reid Yellow Dent also gave good returns under irrigation. 

Early plantings were found to grow slower and with a smaller total tonnage 
than later seedlngs. Seed dropped by hand in furrows gave decided increases 
over that seeded with a planter. A table shows the amount of seed of different 
varieties required to plant 1 acre with spacings from 40 by IZ in. to 40 by 30 
in. Irrigating after seeding produced better stands and yields than irrigating 
before seeding. On heavy soils at the station 10 in. of water produced 22.5 
bu. of corn per acre, and the yield rose to 65.5 bu. with an Increase of water up 
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to 24 in,, but a precipitous decline in yield followed the further application of 
water. 

[Potato investigations in Germany in 1020], P. Knorr (Arb. Forsch- 
vngsmst Kartoffelhau, No, 6 (1922) ^ pp, 1-lH, 121-128). — Experimental results 
with potatoes (E. S. 40, p. 5'13) from cultural, rotation, variety, fertilizer, 
seed, and planting? tests, seed production and breeding work, and harvesting 
and storage trials carried on at 23 experimental centers in Germany are sum- 
marized for the year 11)20, 

[New varieties of rape], N. Sylv^in (Sveriges Utmdcsfor, Tidnlcr., S2 (1922) ^ 
No. 2, pp. 92-98, fig. f),— The origin of two new varieties of rape, known as 
Svalbf Primraps and Svaldf Senraps, is discussed, and their yielding capacity, 
as com])ared willi other stniiii,s, is reix)rted. Tlie results secured indicated that 
Prim raps is an early variety producing high yields of seed, and that Sonraps is 
a late variety well adapted to forage production. Both varieties have a strong 
stem and are regarded as valuable for the production of green forage. 

The influence of injury on clevelopnient and yield of rye, O. Schlum- 
BERCER (Mitt. Biol. Reiclinanst. Land. u. Forsiw. No. 21 (1921), pp. 56, 57 ). — 
Additional studies (E. II, 40, p. 232) on the elTect of injury on yield and 
development of rye concerned the loss of and injury to culms. 

Loss of shoots generally led to noticeable aftergrowtli, making up the los> 
in increased numbers. The aftergrowth was greater following the loss of 
secondary shoots than after the loss of main culms. The greater part of the 
aftergrowth either did not develop heads or els4> produced defective spikes. 
The grain yields wore 35.0 per cent less wdiere the main culm was removed, 
and 49 6 ])er cent less following tlie loss of secondary shoots, and the grain 
was poor in quality. Straw losses of 2JI.1 and 30 per cent, resi)ectively, were 
noted. 

A cheap and efficient method of propping sugar canes, T. S. Venk.vpra- 
MAN (Agr. Jour. India, 17 (1922), No. 4, pp. 416-418, pi. 1). — The method out- 
lined is om])loyKl at the Sugar C>ine Breeding Station at Coirabah>re to 
prevent lodging of sugar cane. 

Group classification and varietal descriptions of American varieties of 
sweet potatoes, H. C. Thompson and J. H. Beatiie ((/. S. /)c/>f. Agr. Bui. 
1021 (1922), pp. 30, pis. S ). — In this system of classillcation, desigiKHl for inves- 
tigators, teachers, and growers, known varieties of sweet potatoes are classitied 
into eight groups, each named from the most widely knowm variety or the 
variety most typical of the group. A key describing the leaves, steins, and 
roots of each group is Included, together with detalU?fi descriptions of tlie 
groups and of their component varieties. A check list of names used in sweet 
potato literature and an extensive bibliography on sw^eet potatoes are appended. 
A study of sweet potato varieties with reference to their canning quality has 
been noted (E. S. R., 47, p, 013). 

The influence of isolation on seed production of timothy, H. Witte 
(Sveriges Vtsddesfor. Tidskr., 32 (1922), No. 2, pp. 87-91).— The> results are 
reported of experiments conducted to determine the elTect of isolation on 
the setting of seed by timothy. The isolation of the spike was effected by 
bagging. The article is summarized in German. 

Under normal conditions 88 plants gave an average of 37.1 seeds per centi- 
meter of spike length, while 142 plants with the spikes bagged produced 
an average of only 3.3 seeds per centimeter of spike length. Observations made 
on 3 groups of 8 plants each show^ed that the first group, growing under 
natural conditions, produced 42 seeds; the second group with spikes bagged 
and the blossoms fertilized only through Belf-pollinatlon produced 2.3 seeds; 
and the tlilrd group with the spikes bulged, but with provision for some crosa- 
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pollination by including in the bag a spike of another plant, produ(‘ed 6.1 
seeds per centimeter of spike length. These results are regarded as indicating 
tlmt the concurrence of sterile, semisterile, and self-fertile types must be taken 
into consideration in breeding work with timothy. Two plants of the first 
group protlucing no seed, either with or without isolation, are believed to be 
instances of female sterility. 

Wheat, cultural motels, L. E. Thatcher {Ohio ^ta. Mo. Bill., 7 (1022), No. 
9-10, pp. 1S8~US, flff. 1 ). — Uecoinmendations are made concerning rates (E. S. 
K., 46, p. 834) and dates (E. S. 11., 44, p. 141) of seeding wheat and i)repa ration 
of the seed bed in Ohio, based on experiments by the station and Ohio State 
University. 

A rate of from 6 to 8 pks per acre is Indd a<lvisab!o. While the prevalence 
of Hessian fly (K. S. U., 44, p. 163) governs the date of seecllng to a large 
extent, the best date appears to be S(»ptember 22 in Wayne County, September 
20 in Meigs and Miami Counties, and October 6 in Clermont County. In a 
combined rate and date of seeding test, li) pics, produced a greater 6-year 
average acre yield than 6 or 8 pks. seeded Sei)t('mber 15, but smaller average 
yields when s(»eded 10, 20, 30, and 40 days later. Tli(> (piality of the grain in 
this test dc(Teased with the later dates of Si‘(‘ding. (^unparisons of methods 
and dates of seed-bed preparation indicated that early plowing of stubble or 
sod ground for wheat is preferable to disking or later plowing. 

Experiments and ob.servatioiis on the quality of Swedish varieties of 
wheat, A. Akerman {Sveti[/C8 Utsiidcsfor, Tulnkr., 22 {1922), No. 2, pp. 63-80, 
fhjH. 2 ). — This article represents a paper prosente<l at a meeting of tlie Swedish 
Wlieat (frow(‘rs’ Asso(dati(ai, March 15, 1922, and reviews the improvement in 
the quality of Swedish varieties of wheat, notes briefly results obtained by a 
number of Swedish and other investigators of the quadty of wheat flours, and 
reports the results of re(‘ent (‘xperlments on the baking quality of Swedish 
wheats, including several of the newer varieties. 

It is shown that six varieties of wdieat grown at Svaldf in 1021 ranged in 
gluten cont('nt from 8 to 9.7 per cent, and in the volume of bread produced per 
100 gm. of flour from 362 cc. to 498 cc. Extra Kolhen spring wdieat, ranking 
highest in volume of loaf and in gluten content, prodiu'od the best quality of 
dough and bread. In general the volume of loaf, gluten content, and quality 
of dough were closely correlated. In several similar exp^Timents eondiuded 
in 1920 and 1921 in other parts of Sweden, a common \ariety know’ii as Swedish 
Saramets wheal showtMl tlie highest baking value among the vaneti(‘s compared. 
These results are regarded as pointing out the necessity of improving the 
baking quality of the more nveiitly orlginaUxl varieties of wheat fur Sweden. 

Milling and baking studies with wheat, W. O. AViu tcomb, W. F. Day, and 
M. J. Bush (Montanu Sta. Bui. 147 {1021), pp. 23, /ifia. 7 ). — Data are reported 
from preliminary tests to determine the relative milling and baking value of 
frosted wheats of tliree varieties grown under irrigation during 1917, 1918, and 
1920. An earlier contribution on the efifect of premature freezing on the com- 
position of wheat has been noted (E. S. R., 48, p. 501). Although the results 
seem to indicate a higher value for frosted wheat than is ordinarily assigned 
in the market, that value has not been determined and definite conclusions are 
not considered Justified. 

The addition of nonprotein nitrogen extract from badly frosted durum wheat 
to sound flour resulted in a perceptible increase in loaf volume as compared 
with the untreated check. Adding amino acids from glladln, from gelatin, and 
from casein to sound wheat flour gave results quite similar to those obtained 
from the use of the ntmproteln nitrogen extract from frozen wheat. This is 
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held to be a reasonably positive proof that small amounts of amino acid mix- 
tures Increase the loaf volume, provided other conditions are normal. 

Aging of flour from the 1917 crop of sound wheat from February, 1920, to 
June, 1921, gave a beneficial effect in all the factors considered In the baking 
test, whereas aging the flour from the 3017 frosted wheat for the same period 
gave a poorer loaf than when baked soon after milling. Aging the frosted 
wheat, however, from March, 1920, to June, 1921, and then milling and baking, 
resulted in a marked improvement in tlie loaf volume with little or no change 
in the other baking factors. 

The relative bread-baking values of certain varieties of common spring, 
durum, and winter wheat are tabulated. 

Comparative milling and baking values of Kanred, Black Hull, and 
Turkey lied Oklahoma wheat, H. F. Vaupel {Grain Dealers ^9 {J922}y 

No. 5, p. S/iO ). — Milling and baking vStiidies were made in cooperation with the 
Oklahoma Experiment Station on samples of Kanred, Black Hull, and Turkey 
Red wheat from the “ liard winter” section of Oklahoma. 

Black Hull averaged liighest in milling value, while Kanred and Turkey Red 
were about equal. The average test weight was for Kanred 58.8 lbs. per bushel. 
Black Hull 01, and Turkey Red 58.8 lbs.; the protein content averaged 11.32, 
10.07, and 11.50 per cent, respectively; the average absorption amounted to 03.1, 
58.3, and 03.5 per cent ; and the loaf volumes averaged 2,275, 1,905, and 2,405 cc. 
Flour of Black Hull resembles flour of soft wheat varieties when comparing 
absorption and loaf volumes, and lacks strength. In comparisons of direct bak- 
ing values, Turkey Red proved to be the best and Black IIull the poorest of the 
three varieties. 

The certification of farm seeds {Dakota Fanner, ^2 {1922), No. H, p. 
576). —An outline ol tiie system of farm crop seed certification of tlie South 
Dakota Experiment Association, with requirements for certifled seeds and a list 
of standard varieties. 

North Dakota weeds, <). A. Stevens {North Dakota Sta. Bui. 162 {1922), 
pp. figs. J/5 ). — The general habits of weeds are described, and prevention, 
eradication, and control measures are discussed. Descriptions, habits, distribu- 
tion, and control methods are given in brief for each of the 30 most troublesome 
weeds in the State. 


HORTICTJLTTJRE. 

Tomato fertilizer test {Georgia Coastal Flam ^ia. Bui. 2 {1922), pp. 26, 
26 ), — A tabulation of computed acre yields of 32 plats of Ponderosa tomatoes 
to which various combinations of fertilizer were applied at the rate of 1,000 
Ihs. per acre showed the largest yield, 4,617.2 lbs., from the use of a formula 
consisting of 2 per cent of ammonia, 12 per cent of acid phosphate, and 8 per 
cent of potash. In comparing the effect of 800, 1,000, 1,2(K), and 1,400 lbs. of a 
4r-8-30 fertilizer on the Stone tomato, the largest yield, 9,232.4 lbs., was obtained 
from the largest amount of fertilizer. However, the increase above the 1,200- 
lb. plat was practically insignificant. 

Effect of time of application of nitrogenous fertilizers on tree growth, 
bloom, and fruit production, G. S, Ralston (Amer. lloc. Hort, ^ci. Proc., 18 
(1921), pp. 7/8-723).— Observations on the response of apple trees of relatively 
low vigor to nitrjite of soda aiiplied in moderate quantities to comparable plats 
of trees at monthly intervals beginning March 1 and ending August 1, indicated 
that the time of application is an important factor, the earlier applications in 
general being much more effective in relation to growth and yield. 
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The total amount, length and diameter, of shoot growth was particularly 
Influenced by the March, April, and May applications. The leaves of the early 
treated trees were found to be larger and of a more intense green than those 
of the trees receiving later applications. Although the early treatments had 
the greater effect on length of spur growth, some Influence was recorded as 
late as June 1. 

The repetition of the treatment in subsequent years on the same trees has 
tended to force many spurs into active growth. However, this Increased 
activity did not result in decreased production, in that new spurs were formed 
on the new wood and the old spurs were strengthened. 

The time of maturity, or rather the time when elongation of vegetative parts 
ceased, was not materially affected by the time of application of nitrogen. 
Fruit production was increased slightly at the time of the initial treatment, 
especially following the early applications, and the repeated use of nitrogen 
led to material increases in yield. It is recommended that treatments should 
be applied at the time the buds commence to enlarge in the spring and not in 
accordance with the calendar. 

Nitrogen reserve in apple trees, U. H. Hobekts (Afnrr, Soc. Hart. Sci, 
Proc., IS (1921), pp. 17; -Chemical analysis of the new growth of pot- 
grown dwarf Wealthy apple trees, part of which liad been subjected to high 
nitrogen and part to low nitrogen nutrition the preceding year (1920), indicated 
that apple trees are able to build up and utilize a nitrogen reserve. Four 
groups of trees separated according to nutrition treatment as follows: (1) 
High nitrogen in 1920 and 1921, (2) liigh nitrogen in 1920 and none In 1921. 
(2) low nitrogen in 1920 and high In 1921, and (4) low nitrogen in 1920 and none 
in 1921, made, in the order gi\en, average growths in 1921 of 137.4, 126.6, 92.3, 
and 52.2 cm. and contained 0.99, 0.99, 0.66, and 0.66 per cent of nitrogen In the 
new growth at the beginning of the season, and 0.90, 0.32, 0.94, and 0.29 per 
cent of nitrogen in similar growth collected after harvest. The trees in group 
2 made nearly as much growth as those in group 1, hut in so doing their 
nitrogen content was reduced by two-thirds. The trees in group 3 showed 
extraordinary recovery, making a good growth and gaining 40 per cent In 
nitrogen content. In connection with a table giving percentages of starch, 
total sugar, and total nitrogen in hranche.s al the cessation of terminal growth 
in 1921, it is shown tliat blossom hud formation occurred abundantly only in 
those trees which iiad an intermediate percentage of nitrogen and the reciprocal 
condition of an intermediate percentage of carbohydrate reserves. 

Factors which influence the production and growth of fruit buds on the 
apple, T. .T. Maney and H. H. Plagge (Amrr. ISoc. Hort. Proc., 18 (1921), 
pp. 03). —-Measurements, given in tabular form, of the yield and increase 

in growth (circumference and twigs) on Jonathan and Northwestern Greening 
trees growing in a Missouri loess soil under four different systems of soil 
management, (1) clover sod, (2) clean cultivation with cover crop, (3) clean 
cultivation, and (4) blue-grass sod, show^ed a definite correlation between 
growth and yield of fruit. The characteristic appearance of the terminal 
growth on blue-grass sod trees, invariably devoid of leaves except for a 
terminal whorl, Is considered by the authors to be a valuable indication of poor 
nutritional conditions. Records of the number of spurs removed inadvertently 
in the process of picking showed 40 per cent for Eastman, 31 per cent for 
Patten Greening, and 43 per cent for Northwestern Greening, of the total fruits 
harvested. A count of the total number of spurs on three Jonathan trees, tw^o 
in cover crop plats and one In blue gross sod, showed 15,900 and 15,800 spurs 
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for the cover crop trees and 12,631 spurs for the blue grass tree. It is estimated 
that trees in blue grass possessed sufficient spurs to bear from 50 to 75 bu. of 
apple, yet records showed a production of only from 5 to 6 bu. 

Data obtained on 18-year-old Malinda trees fruiting in 1921 indicated a 
strong correlation between length of spur and productivity. Of the total fruit 
produced, 53.38 per cent was borne on spurs 5 to 25 mm. in length, 27.3 per cent 
on spurs 25 to 50 mm., 18.90 per cent on spurs 50 mm. and above, and only 
0.35 per cent on spurs under 5 mm. Ilecords of the number of fruit spurs above 
5 ram. in length on Roman Stem apple trees growing in clover sod, blue grass sod, 
and clover cover croi) plats, treated three weeks previous to bloom with appli- 
cations of nitrate of soda at the rate of 6 and 12 lbs. showed a marked response 
to nitrogen. Rec!ords of the percentage of spurs above 5 mm. length on Wealthy 
trees growing in a mixed clover sod and subjected to similar nitration treat- 
ment, showed a similar lengthening in response to nitrogen. The lesser length 
of spurs on Jonathan and Northwestern Greening trees growing in blue grass 
than those of similar trees in clean culture is believed to be indicative of the 
effect of cultural practices on spur development. 

Records of the comparative production, terminal growth, and circumference 
of the trunk of interior and outer trees in a 5-row block of 30-year-old North- 
western Greenings planted 28 by 28 ft. showed that during the period 1912- 
1920 the exterior trees greatly outyielded the interior and surfjassed them in 
growth increment. Measurements of terminal growth on the inside and outside 
of the exterior trees showed a much more vigorous development on the exposed 
portion, leading the authors to believe that sunlight is a potent factor in 
influencing the development of apple trees. 

Inheritance of foliar glands of the peach, O. H. Connous (Amer. Soc. 
Hort, Sci. Proc.y IS (1921), pp. 29^26 ). — Observations made at the New Jersey 
Experiment Stations upon the shape, number, and character of glands of the 
leaves of a large number of peach varieties and seedlings of known parentage 
have not revealed a single instance of the presence of two types of glands on 
a single leaf or even upon the leaves of a single tree. The number, position, and 
size of glands was, however, exceedingly variable, in apparent response to the 
conditions of growth. 

Of three types of leaves under observation, namely, those without glands> 
those with globose, and those with reniform glands, the last were much more 
numerous in the material studied. A correlation was noted between the type 
of gland and the character of the margin, reniform glands being correlated 
with crenate, and globose glands with serrate-crenate margins. With two 
exceptions, in which accidental mixtures may have occurred, reniform glaiided 
varieties, when either selfed or intercrossed, yielded reniform glanded seed- 
lings. The selflng of Early Crawford, a globose glanded variety, yielded 37 
globose, 27 reniform, and 20 glandless leaved seedlings. Reniform X globose 
and the reciprocal corablnatJon yielded seedlings in the approximate ratio of 
1 : 1 in respect to glands. Glandless seedlings resulted only from the selflng 
of globose glanded varieties. No correlation was found between size of bloom 
and shai)e of gland. 

The fact that many peach varieties perpetuate themselves quite true from 
seed, producing seedlings nearly like the parent, is believed to have led to the 
mistaken supposition of the existence of different types of glands on trees of 
a single variety. 

The effects of certain soil treatments on the formation of frnit buds in 
{teaches, B. S. Pickett (Amer, 8oc. Hort, Set, Proc,, 18 (1921), pp, 80-^2 ), — 
A further report (E. S. R., 47, p. 830) uiwn studies under way at Olney, 111., 
relating to the nutrition of the peach. 
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As determined by estimates in the spring of 1921, clean culture unassisted 
by fertilizers produced 300 per cent more bb»ssoms than did a cowpea cover crop 
unassisted by fertilizers other than lime and rock phosphate. Sodium nitrate, 
used alone, increased the amount of bioom in clean cultivated plats 26 per cent 
and in cowpea plats 15 per cent. Potassium sulphate increased the amoimt of 
bloom in clean cultivated plats by 37 per cent and in cowpea plats by 330 i>er 
cent Muriate of potash was equally as effective as sulphate of potash in iiiflii- 
encing yield. The application of rock pliosjdiate to clean cultivated plats resulted 
in a 9 j)er cent increase in i)Ioom, as compared with 17 per cent for jicid phos- 
phate and 34 per cent for Tliomas phosphate. Stable manure added to clean 
cultivation increased blooms by 23 per cent. The same material applied to cow- 
pea plats increased the bloom 300 per cent. The addition of nitrate of soda to 
clean cultivated potassium sulr)iuite plats resulted in an increase of 46 per cent 
of blossoms, but on cowpea plats there was no increase. On the other hand, 
the addition of potassium sulphate to (dean (cultivated nitrate of soda plats 
increased tl)e blossoms by 34 per cent, ami increased the blossoms in the cow- 
pea plats by 261 i>er cent. The most profitable yield of fruit (as indicated 
by estimate of blossonis) occairred on the clean ciiltivated plats fertilized with 
nitrate of soda and potassium sulphate. 

TIi<* effect of certain potassium and nitrogen fertilizers on the shoot 
growth and flower formation of the peach, W. A. UuTti {Amc7\ ^oc. Hort. 

Proc., 18 {1021), pp. 152-160) — In connection with data reported in the 
above paper, measurements were taken of the 1920 and 1921 growth on typical 
trees in various plats in the cultivated area. Trees receiving tlie following 
treatments were included in the study: (1) Nitrate of soda 0.75 lb., (2) nitrate 
of soda 0.75 lb and potassium sulphate 0 5 lb., (3) nitrate of soda 6 lbs., 
(4) nitrate of soda 6 Ihs. and jiotassium sulphate 4 lbs., and (5) no fertilizer. 
All the new growth in the southwest portion of each tree was recorded and the 
records arranged in groups according to the length of shoot.s. 

It was found that the shoots on trees receiving nitrate of soda alone were 
considerably larger at the base ami at both l(‘af and flower buds than were 
those of (lie control tree. The diameters of the shoots of ttie trees re<‘elving 
potassium sulphate in addition to nitrate of soda wore, irrespective of the 
amount of tlie application, notalily les.s than tho.se of the tree receiving nitrate 
alone. The average diameter of shoots \\as less at the flower tluin at the leaf 
buds, irrespective of treatment. 

Observations on the fre(iiuui(\v of flowers on shoots of \arious lengths showed 
that although shoots up to 1 em. in length !>ore almost no flowers, those be- 
tween 1 and 5 cm. boro the greatest number of flo^vers per unit length. The 
trees receiving 0.75 Ih of nitrate of soda produced approximately the same 
number of blossoms as the control tree. Floral i>roductivity on the other three 
trees was niuoh above that of the control tree. 

In recording, in the fall of 1921, the diametiTs of uU current shoots between 
10 and 15 cm, length on four trees, two control and two potassium sulphate 
plus nitrate of soda, it wuis found that the average diameter of the fertilized 
trees was slightly less than that of the control. Other data taken on check 
trees and on trees heavily fertilized with nitrate of soda, nitrate of soda and 
potassium sulphate, and potassium sulphate alone, indicated that trees receiv- 
ing potassium sulphate and nitrate of soda were behaving similarly to those 
treated with nitrate alone. The total number of shoots on the check trees was 
much higher than that of trees receiving nitrogen alone or in combinatlim with 
potassium sulphjite. However, the check shoots were shorter, a relatively high 
percentage falling below 1 cm. The number of shoots between 1 and 5 cm. 
80181—28 4 
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was low on the check trees, and above 5 cm. the distribution was much the 
same in the check as in the nitrated trees. Tliose trees receiving potassium 
sulphate alone contained a much smaller number of shoots, with distribution 
in length classes similar to that of the other trees. 

In general conclusion, it is pointed out that the differences in the amount of 
bloom on the various plats were not attributable to any extent to a greater 
number or increased length of shoots, but rather to increased productivity in 
shoots of length greater than 1 cm. Potassium sulphate apparently affected 
the diameter of shoots. Shoots below 1 cm. were found unproductive, and of 
those above 1 cm. the shorter were the more productive. 

Effect of an early application of nitrogen on peach trees deficient in 
vigor, M. A. Blake (Awer. Soc. Ilort. Sci. Proc., 18 (1921), pp, 139-H3).— The 
early spring application of nitrate of soda to 7-year-old Elberta peach trees in 
an unthrifty condition resulted in greatly increased yields of larger and better 
appearing fruits. The nitrated trees set a much higher percentage of blooms 
and lost much less fruit during the June and subsequent drops than did the 
control trees. The leaves of the treated trees were dark green, and although 
the fruit ripened later than that of the check trees it was much larger in size, 
ranging from about 8 to 8.25 in. in circumference, as compared with about 7 
in. for the fruits of the control trees. 

The tabulated yields, given in units of 16-qt. baskets, show that the un- 
treated trees produced 642.6 baskets and the nitrated trees 1,212.6 baskets per 
acre of 180 trees, and because of the better quality of the fruit from the fer- 
tilized trees, the profit from nitration was considerably more than indicated by 
the number of baskets of fruit. The author, however, cautions that nitrogen 
applied to young vigorous trees may delay fruiting and cause dropping of fruits 
in trees 3 and 4 years of age. 

Lime studies with hydrangeas, C. H. Connobs {Amer, Soc, Ilort, Sci, Proc,, 
18 {1921), pp. 135-138 ). — The occurrence in the establishment of a practical 
grower of severe injury to Hydrangea (hortensis) opuloides plants following 
the addition of a large quantity of hydrated lime to the potting soil led to 
tlie initiation of an experiment at the New Jersey Experiment Stations in the 
summer of 1921 to determine the effect upon the vegetative development of 
hydrangea plants of adding various forms and amounts of lime. 

Of the four forms of lime (1) slaked magnesian lime containing 47 per 
cent of CaO and 32 per cent MgO, (2) slaked calcium lime containing about 
60 per cent CaO and 2 per cent MgO, (3) ground magnesian llpiestone contain- 
ing about 30 per cent CaO and 20 per cent MgO, and (4) ground calcium lime- 
stone of low magnesium content, used in the test, the two limestones caused no 
injury even when applied at the rate of 10,000 lbs. per acre. The 1,000-lb. appli- 
cations of slaked materials were used safely, but the larger applications, 2,000, 
4,000, and 10,000 lbs., caused the plants to become chlorotic, the largest amount 
practically Inhibiting growth. Tlie excessive amounts of lime bad no material 
effect upon the H-lon concentration of the soil. Magnesium had an apparent 
toxic influence when present in large amounts. 

Considerable variation in vigor in relation to variety was noted, the 
Trophfie and Eclaireur being weak growers, while E. G. Hill, Souv. de Mme. 
B. Chautard, and Mme. Auguste Nonin were vigorous. 

FOEESTEY. 

Results of a test planting of Scotch pines from various sources, M. 
Kibnitz {Ztschr, Forst u. Jagdw., 54 (1922), No, 2, pp, 65-93, flg9. 2),— A report 
in given on the behavior of several lots of Scotch pine planted at Chorin In 
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1906-07 and 1907-08 in compliance with an a^creement perfected at the Inter- 
national Conference of Forest Experiment Stations at Stuttgart in 1906, wherein 
seed collected in different countries was to be assembled and divided for test- 
ing at experiment stations in several localities. Material was obtained in 
Scotland, Prance, East Prussia, Belgium, Bavaria, Courland, Brandenburg, 
and Russia in 1906-07 and in Bulgaria, Sweden, and north and west Hungary 
in 1907-08. Data relative to latitude, longitude, elevation, and the character 
of the soil in which the parent trees were growing were carefully recorded. 

All the eight lots planted at Chorin in April, 1907, in a selected soil rich in 
humus and mineral nutrients germinated simultaneously. In the first season 
differences were detected between the lots in respect to height, length and 
color of needles, and the time of cessation of growth. The Ural-Russian lot 
completed growth on August 23 and the Courland lot on September 23, while 
the lots from Prance, Scotland, and Belgium did not cease growth until heavy 
frosts occurred in November. The lots from southern France and the Ural 
region were especially bright green in color. In winter the Ural seedlings 
became brownish violet, the French and Scottish lots retained their summer 
color, while the remaining lots took on a yellower hue. Peculiar variations 
were noted in the time of renewing growth in the spring of 1908, the Ural 
l 0 [t growing vigorously, the Courland, East Prussia, and southern France lots 
less vigorously, and the others barely starting on April 10. Measurements 
taken in the spring of 1908 showed a range in average root length of from 
224 mm. for the Ural to 315 mm. for the Belgian lot, with a total weight 
ranging from 6 gm. for the Scottish to 23 gm. for the Rhine Palatinate lot. 
A direct correlation was observed between weight of plant and the development 
of shoots. 

A very uniform piece of land was selected as a permanent site for the seed- 
lings, and, in addition, small lots of each strain w(‘re planted in the forest 
garden for dally observation. The measurements of total height taken in the 
fall of 1907, 1908, 1909, 1910, 1912, and 1919 show that the seedlings from the 
Rhine Palatinate maintained supremacy during the first four years, yielding 
first position to the Brandenburg lot In 1912, In 1919 the East Prussian lot 
had assumed the lead, the height records being as follows : East Prussia 301 cm., 
Brandenburg 295, Belgium 254, Rhine Palatinate 220, Courland 195, Ural 174, 
Scotland 161, and France 150 cm. 

The data obtained in the study, though not final, are believed to show a very 
marked effect of the place of origin of seed on the behavior of Scotch pine 
trees, thereby confirming a popular opinion that care should be taken to obtain 
seed from an approved source. 

Longleaf pine, W. R. Mattoon (U. 8. Dept. Ayr. Bui 1061 (1922)^ pp. 50, 
pis. 22, figs. 6). — In this illustrated paper on the longleaf pine (Pimis pains'- 
tris), a species which on account of rapid growth, yield of valuable timber and 
naval stores, and adaptation to the low, wet Coastal Plains is of iminenso value 
in the Southern States, information of a general nature is presented relative 
to the rate of growth, uses and value, production of timber and resin, methods 
of cutting and reforestation, and protection. Emphasis is placed on the rapid 
diminution of the original virgin forests and the need of protecting the young 
stands from hogs, fire, and unreasonable resin exploitation. It is pointed out 
that vast areas of idle nonagricu Rural land now exist which could be profit- 
ably utilized In the production of timber and naval stores. 

Utilization of basswood, W. D. Brush {U, 8. Dept Agr. Bui 1007 (1922), 
pp, 64, pis, 8, figs, 7). — Two species, Tilia ameriema and T, heterophylla, supply 
the basswood of commerce, which, on account of the white color, light weight, 
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and s^od working qualities;?, Is highly valued in the woodworking industry. In 
this paper tlie author, after considering the physical, nieehanical, and ana^ 
tomleal properties of the wood, the source of supply, rate of use, and necessity 
of planting, presents information relative to the eommereial utilization of 
basswood. Data are presented in tabular and graphical form relative to the 
principal manufacturing localities, production by States, stumpagc, mill and 
market values, and (‘onsiimption in llie form of veneer, excelsior, pulpwood, and 
ndscellnneoiis secondary imlustries. The grades of raw lumber are briefly 
discussed, and Inforjuatioii is i>res<aited relative to those articles of manu- 
facture for whicli basswood is exceptionally well adapted. A class! tied list of 
UB(‘s i*efMjrted l)y f actor i(‘s is appended, 

A not<^ on (hisuariua plantations in the Vizagapatain district* G. Jogika.ju 
(,\1adi(tH Dept, A{n\ Itul. 82 pp, 10, flua, 2). — A brief article of general 

information in which are presented data relative to nursery practices, planting, 
rate of growth, economic uses, costs of growing, etc. 

Forest planting, E. Secreht {Olno ^ta. Mo. Uni, 7 (1922), No. 0-10, pp. 
1^-151) —Suggestions are presented relating to raising forest nursery stfK’k, 
selecting planting sites, season of ]>Iunting, spacing, methods of planting, and 
care of .young trees. A jdariting chart gi\ing this iiifonnatiou in detail for ‘J1 
species cf trees is included 

Progress report of forest administration in Baluchistan for 1020^231* 

IVI. Afzag {Ualnchifitati Forest Admin. Rpt., 1920-21, pp. [21)1). — Similar to that 
of the preceding year (E. S. R., 40, p. 238), this report contains information 
concerning alterations in area of the forests, protective activities, revenues, 
expenditures, etc. 

Hei»orts on the forest administration of the Bombay Presidency, includ- 
ing Sind, for the years 1019—20 and 1020-^1 {Uouihay Forest Admin, 
Rpis. 1010-20, pp. 120 -\-2; 1020-21, pp. 127+S ). — These are the usual annual 
leporls (K. S. 11., 43, p, 74S), containing information relative to the alterations 
in area of tlie Stat(^ forest.s, protective measures, silvicultural operations, and 
general ailmin.sti’ative activities, with revenues and oxpendittnres presented in 
tabular form. 

Annual rejmrts on the forestry department [from April 1, 1018^ to 
December 31, 1020], R. Fyiik and H. A. Gidson {Uffonda Forestry Dept. 
Ann. Rpis, 1018-10, pp. 11 : 1010-20. pp. 7: 1020, pp, i3)."™These are the usual 
progress reports for the two years ended Marclr 31, 1020, and for the period 
from April 1 to December 31, 1920 (E. S. H., 40, p. 343), relating to changes 
ill i>ersormeh planting activities, silvicultural optirations, revenues,^ expendi- 
tures, etc. The report for the period April 1 to December 31, 1920, contains 
a statement relative to the forest resources of Uganda, prepared for the 
British Empire Forestry Conference held in Ix)ndon in 1920. 

DISEASES OF PLANTS.. 

An Jiitrodnetion to bacterial diseases of plants, E. F. Smith (VhiladeU 
phm and London: W. U. Saunders Co., 1020, pp. pL 1, figs. 1/52; 

rev. in Pliylopatholoyy, 11 (1021), No. 2, p. 207),— The sub.ject matter of this 
book is arranged in five parts. The first presents a conspectus of bacterial 
diseases of plants, dealing with host range, susceptibility, infection factors, 
incubation, r(‘covery, agents of transmission, host reactions, and other asi>ect8 
of the science, Tlie second deals with such matters as methods of research, 
apparatus, culture media, and technique of isolation. The third gives a synop- 
sis of selected diseases in which the type, cause, technique, and literature of 
14 bacterial diseases are given, and for each disease so treated a laboratory 
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outline in the form of ((uestions and suggestions is presented. The fourth is 
srunewhat miscellaneous, containing notes on additional diseases, suggestions 
for special study, the production of tumors in the absence of parasites, specu- 
lations on the chemical and physical stimuli underlying tumor formation, and 
the production of teratosis in the absence of tumors and of parasites. The 
fifth contains observations on experimentation, interpretation, ethics of re- 
search, and similar matters. 

A new species of Kxobasiclitnn, J. W. ITotson (Phviopatholoff]/, 11 {1921), 
Ao. 2, p. 106 ). — This fungus attacks the young branches of Vnvcir)Uun pcini- 
loUvw, apparently gaining access by some wound. The results of attack are 
described. 

Some new hosts for the Rhfzoctonia disease, F. D IfKATo (Pfn/iopalhoJ- 
oi/y, 11 {1921), Nn. 2, p. jf^.5).~-The Ithizoctonia disease has been found in 
Kli(‘kitat County, Wasli , in serious form on young onions in a field lyreviou^-ly 
planted to i>otatoes. Numerous cases of the disease on strawberries from 
various parts of Washington have been stinlied. 

Two new species of Sclcrotinia, H. F. Dana {Phyfopoiholopy, 11 {1921), 
Xo. 2. p. 106). — The chok<'<'*herry in th(‘ Palonse country is attacked by tlie 
(lis(*ase. (*ansing a leaf, twig, and fruit bliirht The fnngiis causing this disease 
is a typical Sclerotinia with the IMonilia or parasitic stage on leaves and twigs, 
and the Sclerotinia or saprophytic stage on the fallen overwintered fruits. The 
causal fungus is a new species, K. ff cm ma. Another S(*l(‘rofinia (iisens(‘ Ims been 
observed and studied ns causing a leaf and fruit blight on Ani^lai}c1nrr rusirkii. 
Tbe causal fungus has Ix^eii assigned to a new si)e(‘ies. (frcyaria. 

Hordeanv niixtui e.-' II, Stimulatory action, O Dutieu (Arm Hampshire 
Tech. But. 21 {1922), pp, S-fiO) — In continiiatitin of studit's on Bordeaux 
mixtuie (10. S. K., HI. j). 802). the author gives the results of investigations on 
the effect ot the composition of l►ordeaux mixture on dry matter formed and 
the transpiratiim of tieated nlants, and on the eflects produced by spraying. 

Various plants were sprayed with a 1 per cent Bordeaux mixture in whi<‘hthe 
ratio of copper sulphate to lime was 1: 1, a 1 per cent mixture in which milk 
of lime was added to copper sulphate solutiou until an alkaline reaction was 
obtained!, and a milk of lime containing 1.B2 per cent calcium hydroxid. 

The exjx*riments indicated that the action of Bordeaux mixture on plants 
is one of shade in the sense of opaqueness to the spectrum as a whole. The 
magiiiture of the physiological response produced by a Bordeaux mixUiro on 
plants depends upon the degree of opaqueness of the wash to the spectrum as 
a w’JioleT Th(^ composition of Bordeaux mixture was found to have a marked 
effect on the resiK)n8e of the sprayed plant. A Bordeaux mixture that was 
transpaixint to the spectrum permitted the plants to grow in all respects like 
nonsprayeil ones, but milk of lime and opaque Bordeaux mixtures caused a 
decrease in dry matter formed and increased transpiration. Bordeaux mix- 
tures and milk of lime were found opaque to radiations of long wave length. 
Therefore, under conditions favorable for radiation, sprayed plants cooled less 
rapidly than nonsprayed ones and consequently transpired more freely. 

The author draws certain practical conclusions from his investigations, in 
which it appears that when shading is injurious to plants that have to be 
sprayed a Bordeaux mixture containing only a small amount of lime should be 
used. Mixtures containing a very small amount of lime are less adhesive than 
those containing a larger proportion. The author suggests that a Bordeaux 
mixture 1 : 0.5, being more adhesive than mixtures containing either larger or 
smaller amounts of lime, should be given preference when shading is objecition- 
able. When shading is considered desirable a 1 : 1 Bordeaux mixture should 
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be employed if protection from parasites is required, or a milk of lime may be 
used whenever a substance without fungicidal properties is to be used. 

The role of copper in basic Bordeaux mixture, G. Villedietj (Prog, Agr. 
et Vitic. (Ed, VEst-Ccntre), 42 (1921), No. IS, pp. Studies by the 

author on the rOle of copper in fungicidal sprays have generally been limited 
to decidedly alkaline Bordeaux obtained by adding the requisite proportion of 
milk of lime to copper sulphate of supi)osedly fungicidal strength, as most 
generally employed in vitlcultural regions under his observation. 

The development of Phytophthora tnfestans, said to be comi)arable with that 
of grajie downy mildew, has been studied as taking place on the under side of 
the leaf in a suspended drop of water over a dish kept moist by maintaining a 
little water in the bottom. It is said to be easy to see that the liability to 
injury and the sensitivity of the spores to toxic substances have been greatly 
overrated. 

Conidia Introduced into a drop of copper sulphate solution of strength 
1 : 100,000 germinate. The zoospores liberated move about in the solution for 
20 to 30 minutes, and fix and germinate exactly as in distilled water. These 
changes occur also in the same strength of copper citrate. 

Bordeaux mixture when dried on the leaf contains, along with the lime 
(often met with abundantly as carbonate), cupric residues composed of basic 
sulphates of copper and copper hydrocarbonate, lime sulphur arising from the 
reaction of copper sulphate on lime, and lime in excess. 

Methods are outlined to be employed in studying spore germination, so that 
the process will be directly visible. 

Formulas are recommended, employing for the first 1 per cent aluminum 
sulphate with 5 per cent finely pulverized lime; for the second (which Is pre- 
ferred) 1.5 and 7.5 per cent of these e(»mponents, respectively, in aqueous 
solution. 

Acetaldehyde as a fungicide (Canada Mxpt. Farms, Div, Bot. Interim Rpt,, 
1921, pp. lS-20 ). — Of the three experiments here noted, the first two were 
carried out at Ottawa by F. L. Drayton, and the third at Indian Head under 
W. P. Fraser. Tlie germicidal value of acetaldehyde, as determined at McGill 
University, was found to correspond at a dilution of 1 : 5 to a 1 : 100 carbolic 
acid solution. The general conclusion reached from the data as tabulated and 
discussed is that the fungicidal and germicidal value of acetaldehyde is too low 
to be of any commercial value. 

Report of Dominion Field Laboratory of Plant Pathology, Fredericton, 
N. B., G. C. Cunningham (Canada Expt, Farms, Div. Bot. Interim Rpt., 1921, 
pp. 57-d7).—The potato work reported includes late blight spraying demonstra- 
tion results, showing an average increase (10 tests) of over 80 bu. per acre; 
and results from mosaic roguing and selection tests, showing 25f i)er cent 
inferiors from stock apparently healthy as against 98i per cent inferiors from 
known mosaic stock. 

Study on a rot of turnip stecklings showed the relation of the rot to storing 
conditions but not to any organism. 

Report of the Dominion Field Laboratory, Charlottetown, P, E. I., J, B. 
McCuitEY (Canada Expt. Farms, Div. Bot. Interim Rpt., 1921, pp. 22-66, figs. 
16 ). — In this report are summarized the results of experiments conducted in 
1915-1920 under P. A. Murphy, with later additions. 

Attention was given principally to diseases attacking potato, turnip, and 
apple, and secondarily to those attacking cherry, wheat, bean, begonia, sweet 
pea, aster, and tomato. The major features of the work and results therefrom 
are Indicated in descriptive and tabular detail with discussion. 
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[Plant diseases, India], S. L. Ajeekab {Bombay Dept, Agr. Ann. Rpt., 
1918-‘19. p. 90). — Continued study of potnto storage rots is said to have pro- 
duced the organisms supposed to cause the diseases black rot {Rhizoctonia 
solani) and dry rot. Potato tambera disease, 8(vcalled, appears to be caused 
by a mite. 

Maize is infected with Sclerospo7'a rnaydis, supposedly through the seed. 
Preliminary spraying experimentn against powdery mildew on Cvminum cimir 
nuni Indicated the possibility of checking this disease by spraying the crop, 
when one and one-half months old, with normal Bordeaux mixture. 

Corn root rot {Kentucky ^^ta. Rpt. 1921, pt. 1, p. Jfl). — A study of the rela- 
tive resistance of com to root rot was made by comparing seedlings grown 
from different ears in a sand box. The dates of the death of the seedlings 
were taken to Indicate their relative resistance to Fusarium moniliforme. 
From plantings made In the field of selected ears which sliowed the smallest 
amount of infection, comparisons revealed that no increase in yield was ob- 
tained over smaller plantings from susceptible ears. 

UstiJago cranieri on Setaria italica, S. Sunoaearaman {Agr. Research 
Inst., Pusa, Bui. 97 (1920). pp. 11, pis. S; abs. in Internail. Inst. Agr. [Rome], 
Jniernatl. Rev. Sci. and Bract. Agr., 12 {1921), No. 7, p. 92//). — Indian millet 
(S. italica), i)resent in all the districts of the Madras Presidency except 
Malabar and South Kanara, and valuable as food crop, is subject to attack 
by certain fungi causing much loss, the green-ear disease Sclerospora gramini- 
cola), rust (Uromyces setaria italicae), and smut (Ustilago cranieri) being of 
the first order of importance, and the last-named ranking easily first as to 
amount of loss, which in this case is due to the destruction of the stored starch 
by the fungus 

The spores germinate freely in distilled water, but fail to germinate when 
jdaced in copper sulphate of 0.5 per cent and higher concentration for 15 to 30 
minutes. Sleeping seed of S. italica in 5 per cent copper sulphate for 30 
minutes or in higher concentration for shorter periods reduces germination. 

The smut enters the plant in the young seedling stage. The spores do not 
infect the flowers. 

Report of the barberry and the black rust of wdioat survey in South- 
west Wales, W. H. Broadcent {Jour. Min. Agr. [London], 28 {1921), No. 2, pp. 
117-12S, pi. 1). — During the previous two years vseveral cases of wheat black 
rust (Puccmia graminis) w'ere reported from southwest Wales, and investiga- 
tions were instituted, the results of which are embodied in this report. 

It was found that barberry was widely and plentifully distributed, the 
cluster-cup stage of the black rust fungus being abundant In spring and early 
summer. Black rust shows much the same distribution, causing serious loss 
each year. These diseases are reducing the yield, profits, and acreage In wheat. 

Common diseases of beans and peas, M. T. Cook {Nc7c Jersey Stas, Circ. 
U2 (1922), pp. 8. figs. 5). — A popular description is given of diseases to which 
b(ians and peas are suiiject, this circular being intended to replace Circular 84 
of the stations (E. S. R., 38, p. 48). 

Hop mold and its control, E. S. Salmon {Jour. Min. Agr. [London], 28 
(1921), Nos. 2, pp. 150-157, pis. 5; S, pp. 260-268) .—The first section of this 
article deals descriptively with the life history of hop mold or mildew {Sphaero- 
theca humuli), the damage caused thereby, and preventive measures. The sec- 
ond deals with indirect control measures which are indicated. 

Lettuce investigations {Kentucky 8ta. Rpt. 1921, pt. 1, pp. H, 45). — Studies 
are reported on the failure of lettuce to head, and the results indicate marked 
differences in the various strains In extent of heading. Plants were grown 
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in steam-sterilized soil, soil sterilized with formaldehyde, and baked soil to 
which nutrient solutions were applied, hut they showed a considerable amount 
of root rot and developed tiplnirn Further studies are reported in which 
lettuce was grown in soil sterilized with formaldehyde, and the treatment was 
found to have a definite inlluence on the factors which caused failure to head. 
Tipburu and other physiological disturbances were also delayed by the soil 
treatments. It is believed that the cause of the root rot and the associated 
disease, tipburii, is a sc^ed-hiirne organism which apparently is not present In 
virgin soil, but wliicli may he present in garden soils and refuse. 

A condition similar to the lettu(*e disease was noted in Chinese cabbage 
grown ill the greenliouse during 11)20-21. 

Mosaic disease of potatoes {Kcntuclij Sta. Rpt. V.)21, pt. I, p. 45). — In an 
attempt to eliminate the mosaic disease from diseased strains of iiotatoes, cut- 
tings made from individual tubers were planted in the spring, and the re- 
Dmind(‘r of the tubers wore placed in c(dd storage and kept for planting In the 
fall for the production of seed stock. Kei‘ords maintained from the plants in 
tlie field made it po.ssible to eliminate the corresiionding seed pieces held in 
cmUI storage. The remnants from the healthy tubers were planted July 26 and 
sliowed no signs of mosaic throughout their growth period. It is believed that 
this method, with possibly some modilK'atioii, may prove a means of securing 
disease-free seed stock. 

Potato pink rot: A disease new to England, A. D. Cotton {Jour. Min. 
Apr. [London], 28 {1922), No 12, pp. lJ2(>~t ISO). — In the summer of 1921, 
)>otato jiink rot {Phytophthora erythroHCphca) was discovered at two centers in 
England, having lioen found previously in Scotland. An account is given of the 
outbreaks, with a description of the disease and protective measures found ef- 
fective 

I*otatoes. — Varieties ininiune from black scab or wart disease {Ireland 
Dept. Apr. and Tech. Insir. Jour.^ 21 (1921), No. 1, pp. 108-112). — Tubular data 
and a discussion are presented regarding variety tests for immunity to wart 
disease and desirability in other respects of numerous potato varieties. 

Diseases of the swede crop in Cumberland and VVestmorolaiid In 1021, 
Ji. II. Stkang {Jour. Mm. Apr. [London], 28 {1922), No. 12, pp. 1093-1096). — 
I’owdery mildew was one of the most jirevalent diseases of swedes throughout 
the country in 1920. Clubroot was generally prevalent. Wet rot {Bacillus 
< arotovoriis) is suspected in case of extensive breaking due to rain following 
long drouglit 

Wildfire and angular spot, F. D. Fromme (Rhodesia Apr. Jour., 18 (1921), 
No. 4, pp. — An introductory note by H. W. Taylor states that both of 

these tobacco diseases occur in Rhodesia, having been introduced there sup- 
posedly through the use of tobacco seed from the United States. Angular leaf 
spot was very prevalent and injurious to tobacco Interests during the two sea- 
sons preceding this report. Free treatment of tobacco seed and subsequent 
trial thereof had been provided for in Southern Rhodesia. 

A Cytospora canker of apple and another “ die-back ** fungus of inter- 
est, S. M. Zeller (Phytopathology, 11 (1921), No. 2, p. 105 ). — An apple canker 
due to a Cytospora said to be identical with that described by Stevens (E. 8. 

41, p. 156) occurs in various parts of Oregon, Infecting trees which are 
devitalized Cyphella marginata, previously reported on peach in Australia 
only, occurs on twigs of peach and almond in Benton and Douglas Counties, 
Oreg, 

Internal browning of the Yellow Newtown apple, W. S. Ballard, X B. 

Magness, and L, A. Hawkins (U. 8. Dept. Agr. Bui. 1104 (1922), pp. 24, 
pis. 2) — It has been recognized that certain apples grown under particular 
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climatic conditioim and held in cold storage at temperatures around 32° F. are 
liable to develop a brown inp: of the tissues of the fruit. This is said to be 
especially true of Yellow Newtown apples grown in the Pajaro Valley, an im- 
portant apple district of California, where there is a cool growing season 
coupled with high humidity and very fertile soil. 

Studies are reported which show that a number of factors contribute to tiie 
internal l>rowning of the fruit in storage, and that it is not caused by a para- 
sitic organism. It was found tl»at in seasons of high (Top productioii the fruit 
has been practically free from internal browning. Heavy fertilization with 
manure is said to increase tlie percentage of browning, and heavy nitrogen 
fertilization increased it markedly in all trees except those hearing a very 
heavy crop. The conditions in the Pajaro A^alley are said to favor internal 
browning of the fruit in slorjige when light crops of large, coarse-tex lured fruit 
are produced. As tlie soil afid climate (‘an not he controlled, attention should 
bo paid to storage conditions esi)ecially during the years when light crops of 
large fimit an* jjnKluced. Internal browning of sueli fruit was found to de- 
v(‘loi) to a far grenter extent when apples* were stored at 32° than wiien kept 
at from 3d to 40°. In c<nnmercial practice it Is recommended that apples in 
this valley should i)c stored at temperatures of from 3(> to 38°. 

Moldy core of th<‘ Stayinan Wiiiosap, F. I>, Heald (PhytopathoJof^j, li 
AVa 2, p. lO:)) study was made of the fungi found in tlie core cavi- 
ties of Stayman Wine'^a]) apph's in storage at intervals of tw'o weeks during the 
winter period. Practically all ajiples w*ith an open calyx canal show’ed a slight 
or \(*ry evident gnAvtii of mold in the (‘ore. Tlie forms isolated included tw-o 
spe(M(‘s of Penicilliuin, two of Alternaria, two of Oladosporium, and Ilypocdiniis, 
and several species wdiich failed to fruit in cultures. All except the species 
of P(‘niciilium and Altornaria failed to cause a rot in sound apples. The con- 
clusion is drawn that the jiresence of mold in the cores of Stayman Winesaps is 
no indicator of their keei>ing (lualities, the species pre.sent being the important 
factor. 

A spur blight of pear caused by Botrytis, vS. M. Zem.ek {Phytopatholofiy, 
11 {tU2l), Vo. 2, p. 105 ). — Iniring April and May specimens of blighted spurs 
of d’Anjou pear were sent in from two localities in Douglas Count Greg. 
The organism isolatcnl from these s})iirs belongs to the cinerea group of Botrytis. 

From 10 to 15 per cent of the spurs were damaged, and some Injury is re- 
ported on Winter Nelis and Comice pears. 

Heart rot of prune and peach In Oregon, S. M Zkt.ler {Phytopathology, 
11 {1921), Vo. 2, p. 105 ). — Many orchards of these stone fruits have betm exam- 
ined for heart rots, and it has been found that in w^estern Oregon a greater per- 
centage of the existing wood deemy In prune and peach trees is due to the pink- 
bracket fungus {Tra metes camea) than to all other fungi together. The large 
pruning w’ounds are the most common place of infection. Heart rots of peach 
and prune are frequently caused by Lenzites saepiaria and Fames pinieola, 
which are also usually found on coniferous hosts. 

The nature of cottrt-nou6, A. Qavch and J. Dtjrand {Prog. Agr. et Vitic. 
{Bd. VEst-Centre), 41 (1920), No. 23, pp. 540-543 ). — Facts and views credited 
to different authors are discussed with emphasis on the suggestion, based partly 
on analogies wdiich are indicated, that court-nou6 is an avitaminosis, or dis- 
ease due to depletion or absence of essentials at least analogous to vitamins 
in animals. 

Oourt-nou6 and vitamins, C. Lef^vhe {Prog. Agr. et Vitic. {Fj(1 VEsP 
Centre), 41 {1920), No. 25, pp. 581, 588 ). — This discussion deals with the bear- 
ings of the vegetable vitamin hypothesis set forth in the contriimtion by Gauch 
and Durand above noted. 
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The nontoxiclty of copper, Mr. and Mrs. G. Villedieu {Prog, Agr, et Vittic. 
(Ed, VEaUCentre), 41 {1920), No. 47, pp. 49S-500). — In a discussion of the 
alleged nontoxicity of copper compounds for fungi in general and for downy 
mildew in particular, the authors claim to show that copper Is not more toxic 
for Peronosporaceae than for other fungi, and that it appears i)ossible to re- 
place this metal with one more easily obtainable in making up anticryptogaraic 
sprays. 

Balts of copper toxic to downy mildcw% Fonzfs-Diacon {Prog. Agr. et 
Viiic. {Ed, VEst-Centre), 4I {1920), No. 50, pp. 561-564). — The author concludes 
his reply to the claims made by the Vllledieus of nontoxicity as regards copper 
compounds when used against grai)e downy mildew by stating that while this 
may be true as regards copper in the complex form of the ammonlacal citrate, 
or under some form comparable thereto, this is presumably not true of the 
forms commonly used in viticulture, as copper sulphate when employed, for 
example, in Bordeaux or In Burgundy mixture, or as neutral or basic copi)er 
acetate. 

The nontoxicity of copper for grape downy mildew, Mr and Mrs. G. 
V 1 LI.EDIEU {Prog. Agr. et Vitic. {Ed. VEst -Centre), 4^ {1021), No. 11, pp. 259, 
260 ). — This is partly a review of studies previously noted (E. S. K., 45, p. 49) 
and partly an account of others still in progress, tending to invalidate the views 
formerly held regarding the toxicity for fungi of copper compounds, and to 
encourage the use of noncupric fungicides. 

Villedieu formulas against grape downy mildew, L. Degrully {Prog. 
Agr. et Vitic. {Ed. VEst-Centre), 42 {1021), No. 12, p. 278). — Two fonnulas for 
grape downy mildew sprays employ for the first 1 per cent aluminum sulphate 
with 5 per cent powdered lime, and for the second 1.5 and 7.5 per cent of these 
respective coini)onents. The second is preferred. The lime is said to exert no 
toxic effect but to hinder mechanically the penetration of the leaf by the fungus. 

Grape downy mildew and recent fungicides, P. Gervaib {Vie Agr, et 
Hurdle, 19 {1921), No. 27, pp. 1-4)- — A. critical discussion, including his own 
contributions, is offered by the author regarding recent utterances called 
fortli by the chi ini of Villedieu denying to copper the principal effectiveness 
in certain standard fungicides. 

Mildew sprays [without copperl, G. Daurel {Prog. Agr. et Vitic. {Ed. 
rEst-Centre), 42 {1921), No. 51, pp. 592-595). — A comparative review is given 
of work reported by several authors bearing on the treatment of grape downy 
mildew with lime and aluminum sulphate. 

Grape downy mildew control, A. Cadobet {Prog. Agr. et Vitic. {Ed. VEst- 
Centre), 43 (1922), No. 5, pp, 113-115). — Observation and experimentation dur- 
ing a number of years are cited as showing that all calculations and protective 
measures are apt to fail as regards effective control of grape downy mildew 
ill years of exceptionally copious precipitation, among which 1910, 1915, 1916, 
and 1920 are mentioned. Even as many as 12 sprayings may fail to keep down 
the (liKsease. 

Spore germination in grape downy mildew, L. Kavaz and G, Verge {Prog. 
Agr. et VUtc. {Ed. VEst-Oentre), 4S (1922), No. 1, pp. 10-12). — Sulphuric acid 
in rain water arrested spore germination in case of Plasmopara viticola at 
a concentration of 1 ; 50,000, and copper sulphate at 1 : 400,000 to 1 : 300,000 
(corresponding to 1: 1,000,000 metallic copper). Calcium sulphate in saturated 
solution did not arrest germination, and sodium carbonate was effective at 
between 1:8,(KK) and 1:7000. Other particulars are given with discussion. 
Lime forms carbonate too quickly to be effective as a fungicide. Bordeaux 
mixture resists for a considerable time removal by rain water or dew, yield- 
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ing copper in snfFicient quantity to inhibit germination of the spores of grape 
down mildew. 

The parasitism of Stereum hirsutum and its r51e in wilt of grapevines, 

L. ItiVES (Prog, Agr. et Vitic, (Ed, VEsl-Cmtre), 42 (1921), No, pp GOO, 
601). — S. hirsutum is said to attack not only old grapevine wood but also wood 
newly formed, causing changes which are described, and affecting the physi- 
ology of the stock in several ways which sometimes become apparent simul- 
taneously. The destruction of the newly formed wood stops the transporta- 
tion of water. 

Black spot of citrus fruits caused by Phoma citricarpa, H A. Lkl 

{Philippine Jour. Hd., 17 (1920), No. 0, pp. 635-641; ahs. in Intcrnatl. Inst. 
Agr. [iiJowM?], Internatl. Rev, iSVi. and Pract. Agr., 12 (1921), No. 7, pp. 926, 
927). — Black spot of citrus fruits was descdbetl by JMcAlplne from Australia 
in 1899 (E. S. K., 12, p. (>54). Tlie pii]i)ose of tlie present paper is to present 
data of isolation and reinoculation experiments with P. citricarpa and also to 
record further knowledge as to the distribution of tlie disease. A descrip- 
tion is given of the disease, which has been found, thus far, upon fruits of the 
sweet orange (Citrus sinensis) and the mandarin orange (C. nobilis). 

The disease is not abundant on fruits in the orchard, but seems to develop 
in storage and transit. It has been observed at Canton, Hongkong, Swatow, 
Amoy, and Foochow in China, and siiecimens which emanated from Shanghai 
have been intercepted by the plant-quarantine inspectors at Nagasaki. Citrus 
fruit black spot appears to be a Temperate Zone disease. 

The fungus P. citricarpa was isolated from black spot lesions and, on inocu- 
lation, reproduced the disease in healthy orange fruits, ("ontrol punctures 
remained negative, and positive inoculations yielded the fungus. Uepeateii 
inoculations would indicate that P. diricaipa is the cause of the black spot 
lesions. 

Cercospora leaf spot of Averrhou carambola, C. G Wellkb (Philippine 
Jour. Sci., 19 (1921), No. 6, pp. 747-751, pis. 2). — A very serious leaf spot of 
A. carambola has becu observed in the experimental orchard of the Philippine 
(Jollege of Agriculture causing, between June 25 (beginning of the rainy sea- 
son) and July 15, 1921, l(‘af infection amounting to 100 per cent at the hitter 
date, each leaf having 1 to 10 spots which showed a tendency to drop out or 
to kill the leaf. This paper presents the results of studies made on the or- 
ganism, which proves to bo a Cercospora, apparently new, and is described as 
C. arerrhoi. 

Control experiments employing Bordeaux mixture (1.8 kg copper sulphate, 
2 kg. stone lime, and 100 liters water) were begun July 13, about the middle 
of the rainy season. By August 1 the untreated trees were defoliated and had 
put fortli new leaves, which showed no infection up to August 8. The sprayed 
tre(‘s held all leaves that had not been too seriously diseased. 

Cercospora leaf spot of coffee, C. G. Welles (Philippine Jour. ScL, 19 
(1921), No. 6, pp. 74I-745, pi. 1). — The coffee leaf spot due to C. cofjeioola, not 
previously reported from the Philippine Islands, has recently caused rather 
severe spotting and ultimate defoliation of nursery stock at the College of 
Agriculture. This paper gives a brief description of the disease and the causal 
organism as studied locally, with a short account of related work elsewhere. 

So far as yet observed, the attack is confined to the leaves of nursery stock 
of Coffea bulcobensis, the otiier species, C. liberica, C. robdsta, C. cougi^sis, and 
C. conophora, apparently not being attacked. The source of the disease is not 
known. It has been (Controlled by spraying every two weeks with Bordeaux 
mixture, and complete eradication of the disease appears practicable. 
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The fungus diseases of the tea leaf, A. C. Tunstall and S. C. Bose (Indian 
Tea Assoc,, ^^ci. Dept, Quart. >tovr., 1920, No. 4, pp. 152-151/, pis. 1 /). — In con- 
tinuation of the reports previously noted (E. S. K., 42, p. 747; 45, p. 654), a 
discussion is given of gray blight (Pestalozzia thcae) and of Its treatment, 
which is the same as that recommended previously for brown blight. 

White pine blister rust [Canada], A. W. McCaixttm (Canada Eirpi, Farms, 
Dw, Bot. Interim Dpi., 1921, pp. 1S’->16 ). — White pine blister rust, though not 
observed in Canada until 1014, was soon after found to be prevalent through- 
out a large portion of the Niagara peninsula, and in 1017 it was found to be 
present In 08 of the 42 counties of Ontario. Four control observation areas 
■were established in 1018, and on these Ribes was completely destroyed. 

It has been shown that und(T average conditions the dispersal of sporidia 
is not efr(K‘tiv(' at a greater distance than 2CK) yds. The three factors deter- 
mined as effective in the spread of the blister rust organisms and disease are 
the proximity of cultivated Ribes, the number of wild plants of Ribes present, 
and tlu‘ moistness of the situation, 

Chemical wood pulp is attacked by molds, R. J. Blaiu (Quebec Soc. 
Pjotcct. Plants, Ann. Rpt., U (1921-22), pp. 89-1/1, fifjs. .'^).~-Tho purpose of 
tills shoid article is to state that wood pulp material has been submitted to the 
Forest Products Laboratories of Canada, showing a molded condition in sul- 
phate and soda pulps and sulphite pidps, both bleaciied and unbleached. The 
early discoloration may lower the price of the pulp out of all proportion to the 
actual damage caused, and if not checked the discoloration spreads until the 
pulp may become worthless. 

ECONOMIC ZOOLOGY— ENTOMOLOGY, 

An Investigation of the beaver in Herldnier and Hamilton Counties of 
the Adiroiidacks, C. E. Johnson (Roosevelt Wild Life Huh, 1 (1922), No, 2, 
pp. 117-180, pi. 1, ligs. Jd).— This is a detailed report of studies of the Adiron- 
(lack beaver, the first part (pp. 122-173) dealing with its status in Herkimer 
and Hamilton (k)uriUes and the second part (pp. 173-184) with Its natural 
history. 

Measures for the destruction of rats (Mauritius Dept. Ayr., Gen. Sier., Bui. 
25 (1922), Eng. ed., pp. 18 ). — This is a compilation of information on methods 
of rat destruction. 

Some Scottish breeding duck; Their arrival and dispersal, E. V. Baxtek 
and L. J. Rintoul (Edinburgh: Oliver Boyd, 1922, pp, VlI-{-00 ). — This work 
deals with the gadwall, widgeon, shoveler, pintail, pochard, eider, common 
scoter, goosander, and the red-breasted merganser. 

Life histories of North American petrols and pelicans and their allies, 
A. C. Bent (U. S. Natl Mus. Bui 121 (1922), pp. XU +81/3, pis. 69).— This con- 
tinuation of the work on the life history of North American birds (E. S. R., 46, 
P 151 ) deals with the orders Tubinares and Steganopodes. 

Killing, staining, and mounting parasitic nematodes, H. G. May (Amer, 
Micros. Soc. Trans., 1/1 (1922), No. 2, pp. lOS-105 ). — This is a contribution from 
the Rhode Island Experiment Station based upon work with Heterakis 
papulosa. 

The infection of lice (Pediculus hnmanns) with Hickettsia prowazeki 
by the injection per rectum of the blood platelets of typhus-infected 
guinea pigs and the reinfection of other guinea pigs from these Uce, 
A. Baoot and J. S^igal (Brit. Jour. Expt. Path,, S (1922), No. S, pp. 125-132, 
figs. 14 ). — “ The injection of lice (P. humanus) with a concentrated emulsion of 
platelets obtained by fractional centrifugalizatlons of the blood of a typhus- 
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infected guinea pig affords a sure and quick method of obtaining the develop- 
ment of R, prowascki in these insects. The lice thus infected can he used 
to convey typhus fever to fresli guinea pigs. The parallel development of 
typhus virus and R. prov^azeki in successively passaged guinea pigs is demon- 
strated and also in lice infected from guinea pigs after 23 blood or brain 
passages.” 

Cyst-forming protozoa in reindeer and caribou, and a sarcosporidian 
parasite of the seal (Phoca ricJiardi), S, Uaovkn {Jour. Amer. Vet. Med. 
Ahhoc., 67 (1022) y No. Jfy pp. 37^-332, flgut. 8). — Under the name Fibrocpsfw 
farandi a sarcosporidian causing cysts in the esopliagiis and other muscles of 
the reindeer is described as new. A Sarcocystls found In seals (P. rwhardi) 
is described as new under the name S. rwhardi. 

Bibliography of hookworm disease {New York: Rockefeller Found., hu 
iernatl. llealth Ud., jV 22, pp. A'XT7-j->}/7). — Tliis is a classified bibliography of 
5,680 entries. 

Use of carbon tetrachlorid for removal of hookworms in human beings, 

G. U. Hampton {Amer. Jour. 'Prop. Med.. 2 (1922), No. 5. pp. 381-387 ). — This is 
a preliminary i-eporl of investigations conducted, tlie details of which are j)re- 
seiited in tabular form, In tests made in Ceylon, in which carbon tetrachlorid 
wUvS administei’ed to a sorit's of 14 ca.ses, the dosages ranging from ,3 to 10 cc., 
no lint avoralde s\!nntorns were noticed. In tests in which tl^e drug was admin- 
istered to 20 cases, 00 per cent were cured. 

DiiTusioii of carbon disulphid in soil, W. (I O’Kane (Vc?r JlampaMve 8ita. 
Tech. BuL 20 (1922), pp. 30, figs. 21). — This Is a report of experiments with 
carbon disiiiphid in the soil, carried out during the course of an investigation of 
tiie use of various materials for soil-infesting insects, especially root maggots. 
In the first experiments, made with a view to determining the rapidity with 
wliicli earhon disulidiifl (1iffns'(*s throngh soils of various textures and the 
iiilluence tiiat texture litis on the di ri'ct ion of diffusion, soil to the depth of 6 
in. was placed in glass-walled i>oxes 6 i>y 6 by 12 in. Soil of fine, medium, and 
coarse textures was used, the moisture content being less than 0.3 per cent on 
subjection to 110® F. for two hours. Five living specimens (»f the common 
nniund-huilding ant (Formiea ( xseetoides) wereplacetl in each cage and observed 
through tlie glass sid(\s or bottoms of tJie boxes. The doses of carbon disulphid 
used varied from 1 to 5 dr. The results (ddained in tlie several tests, in the first 
of which cariion disuljihid was aigilied at the middle of tlie surface of the soil, 
in the second at the center of the cube of earth, and in the third the same as 
in tlie first hiU wdth a siiiiare of carpet placed over tlu* soil, are presented in 
chart form. 

It was found that when applied at the surface the ants did not succumb until 
a 5-dr. dose was used and even survived that dosage in coarse sod. It was 
observed tlial ;ints situated diagonally downward died in a shorter time in 
course soil than in inedlura or tine soil. When applied at a depth of 3 in. 
in fine soil all of the ants were killed by a dose of 2 dr., whereas in coarse soil 
a dose of 4 dr. failed to kill all of the ants in the corresponding cage. When 
the soil was covered with a square of caiTet the insec*ts snccimibed to doses of 
3. ami 4 dr., but not so where the carpet was not used. The etftciency was 
gnviter in the application 3 in. down with soil not covered than in the surface 
ar>pllcatlou with soil covered, and this appears to be true to some extent regard- 
less of the texture of the soil. 

lu order to obtain more reliable Information as to the ultimate killing zone, 
experiments were carried out with wooden boxes 30 in. square, 15 in. deep, and 
open on the top. the boxes being filled with dry sandy soil to a depth of 12 in. 
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The results of the experiments, in which the yellow meahworm was used, are re- 
ported in tabular form. It appears that the most effective killing zone within 
the depth of 6 to 8 in. is obtained if the dosage of carbon disulphid is applied 
at a depth of not less tlian 2 in, nor more than 4 in. At a depth of more than 
4 in. there will be failure to kill all insects situated within 2 in. of the surface, 
and at a depth of less than 2 in. there will not be sufficient diffusion diagonally 
downward, 

A comparison is made of field data obtained where applications of carbon 
disulphid were made at intervals along rows of early radishes infested with 
radish or cabbage maggots. The material was applied at a depth of about 3 in. 
with a space of from 2 to 3 ft. between the applications, in one series of appli- 
cations 2 dr. being used at each point and in a second series 4 dr. Radishes 
and adjacent soil were examined five days later to a distance of 10 in. from 
the point of application, and it was found that applications of 2 dr. failed to 
kill all maggots at a distance of 1 in. and killed only a minor number at dis- 
tances of 2 and 3 in. and beyond. Applications of 4 dr. killed all insects to a 
distance of 2 and 3 in., the percentage killed diminishing materially at a dis- 
tance of 4 in. and becoming negligible at 6 in. 

Origin of fumigation with hydrocyanic acid gas in California, G. Com- 
PFRE (Calif. Dept, Agr. Mo. BuLy 11 (1922), Ao. 5-6, pp. 438-442, figs, 2). — This 
is a historical account. 

[Economic insects and their control in California] (CaUf. Dept. Agr. Mo. 
Bui., 11 (19M), No. 7, pp. 7-11, 20-50)^ — Papers dealing with insects of impor- 
tance in California and control measures, presented at the C/onventlon of 
California County Horticultural Commissioners on October 27 and 28, 1921, at 
Los Angeles, include the following: The Grape Mealybug, by A. J. Flebut 
(pp. 7-11) ; R6sum6 of the Insecticide and Fungicide Law, by G. P. Gray 
(pp. 29-24) ; Spraying Deciduous Fruit Trees, by G. P. Weldon (pp. 24-30) ; 
Summary of Measures for Control of Red Spiders on Deciduous Trees, by E. R. 
de Ong (pp. 3(>“3G) ; Control of the Citrus Red Spider, by A. D. Borden (pp. 
,36-30) ; Control of the Codling Moth in Walnuts, by H. J. Quayle (pp. 40-43) ; 
(^ontrol of Citricola Scale, by C. F. Collins (pp. 43-45) ; and Biological Control 
Math Particular Reference to tbe Mealybug and Black-scale Work in Southern 
California, by H, M. Armitage (pp. 45”t50). 

Insects injurious to the principal crops of the South, W. Neweli. and 
E. W. Berger (Fla. Plant Bd, Quart. BuL, 6 (1922), No. 4. pp. 97-1 16) .—This 
article deals in general with the more important insect pests of southern crops, 
the arrangement being by crop attacked. The account concludes with a 
discussion of the major problems and insect enemies threatening the South. 

Report of the imperial entomologist, T. B. Fletcher (Agr. Research Inst., 
Pusa, Sci. Rpts., 1920-21, pp. ^1-59, pU. 6). — This report includes a discussion 
of the occurrence of and work of the year with insect pests. 

Insect pests and fungus diseases of fruit and hops, P. J. Fryer (Cam- 
bridge: Univ. Press, 1920, pp. XVJ-{-728, pis. 24, 383).— The several parts 

of this work deal with (1) insect pests of fruit and hops and means for their 
control (pp. 25-476), (2) fungus diseases of fruit and their control (pp. 477- 
628), and (3) spraying in theory and practice, with a spraying calendar (pp. 
629-684). Tables and a calendar of insect pests, etc., are appended. 

[Insects attacking flax in Ireland], H. A. Lafferty, J. G. Rhynehart, and 
G. H. Pbthybridge (Ireland Dept. Agr. and Tech, Instr. Jour., 22 (1922), No, 2, 
pp. 116-120, pis. 2). — Insects mentioned as enemies of flax in Ireland include 
the flax flea-beetle (Longitarsus parvulus Payk.), the large green capsid bug 
(Calocoris Upunctatus F.), the tarnished plant-bug, and the silver “Y” moth 
(Plusia gamma). 
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Insect enemies of the sweet potato, L. A. Oatoni (Rev, A(fr, Puerto Rico, 
9 (1922), No. JIJ, pp. 25-28 ). — brief account is given of Ruscepcs hataUie, 
Protoparce cingulata, the sweet-potato weevil, Chcetocnema nmazona, EuihripH 
insularis, and Tetranychus sp. 

Insects affecting greenhouse plants, A. Gibson and W. A. Ross (Canada 
Dept. Agr. Bui. 7, n. ser. (1922), pp. 63, flg^. 5^). —This summary of informa- 
tion deals with the subject under the headings of recommendations for con- 
trolling greenhouse Insects, leaf-eating insects, sucking insects, boring or root- 
destroying insects, animal pests other than Insects, and natural control. 

The insect fauna of the genus Crataegus, W. H. Wellhouse (New York 
Cornell Eta. Metn. 56 (1922), pp. Wf5-tl36, figs, y/5).— This is a report of 
studies of insects that feed on species of hawthorn, extending over a period 
of three years. Following an introductory account, biological notes on insects 
feeding on Crataegus as observed by the autlior from 1917 to 1920 are pre- 
sented, with a bibliography of 16 titles (pp. 1051-1089). This is followed by 
a catalogue of the insects injurious to Crataegus arranged by orders, the host, 
injury, distribution, and references being given for each pest listed. An index 
to the genera and species, of which 382 species representing 9 orders and 55 
families are catalogued, is Included. 

The fungus insect fauna of a mesophytic woods in New Jersey, H. B. 

Weiss (Bud, Soc. Wash. Proc., 35 (1922), pp. 125-128, pis. 2 ). — This is a report 
of results of a survey of an area of 15 acres of moist woods at Monmouth 
Junction, N, J. 

The food plants of Indian forest Insects, V— VII, C. F. C. Beeson (Indian 
FoiesUr, (1921), Nos. 1, pp. 21-25, 6, pp. 247-252; .{8 (1922), No. 9, pp. 
494-500 ). — This continuation of tlie papers previously noted (E. S. K., 45, p. 
568) lists speides of the families Platypodida(‘, Scarabaeidae, and Scolytidae. 

Improvements in the methods of preparing and using grasshopper 
baits, J. R. Parker (Montana Eta. Bui. 148 (1922), pp. 19, fig. 1 ). — The iirst 
part of this bulletin (pp, 3-9), dealing with the use of amyl acetate as a substi- 
tute for citrus fruits in grassliopper baits, reports work conducted during 1920 
and 1921, in continuation of that previously noted (E. S. R., 45, p. 151). In 
the experiments conducted, the ordinary formula of 25 lbs. of bran, 1 lb. of 
salt, 1 lb. of arsenic, 2 qt. of luoluBses, 6 lemons, and 10 qt. of water was used 
as the standard, and tests were made of the effect of substituting amyl acetate 
in different strengths for the lemons and also of the effect of leaving out 
either the molasses or tlie salt. 

The results obtained in 1920 during a I^eavy infestation of Cainnula pcUucAda 
Scud., reported in tabular form, emphasize the superiority of amyl acetate to 
lemons. They indicate that 0,5 oz. of amyl acetate to 25 lbs. of bran is hardly 
enough, and also that salt is one of the D}OSt important ingredients, the two 
formulas in which It was left out having given poorer results than any of the 
others. 

In 1921 tests were conducted on 13 different days where C. pcllucida, Melano- 
plus bivittatus Say, and M. atlanis Ril. were present, C. pcllucida predominat- 
ing. Amyl acetate was again shown to be superior to lemons as an attractant, 
and molasses seemed to add materially to the attractiveness of the bait, while 
salt alone gave almost as good results as the standard formula of lemons, 
molasses, and salt. In experiments with amyl acetate, salt, molasses, and lemons 
conducted with a view to determining which was the most attractive when 
used alone, the following formulas were tested : 25 lbs. of bran and 10 qt. of 
water with each of (1) 0.75 oz. of amyl acetate, (2) 1 lb. of salt, (3) 2 qt, of 
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molasses, and (4) 6 lemons. The results were somewhat variable. On three 
of the six days in which the tests were conducted amyl acetate attracted the 
greatest number of grasshoppers; salt, molasses, and lemons each headed the 
list on one day; and in the total results for six days amyl acetate was con- 
siderably in the lead, with but little difference between salt, molasses, and 
lemons. In practical control work in Montana during the years 1920 and 1921 
a large quantity of amyl acetate was used, 2,300 oz. in 11 counties in 1920 and 
120,000 oz. in 26 counties in 1921, uniformly good results being obtained. The 
advantages of amyl acetate over lemons and its physical properties are briefly 
considered. 

In part 2 (pp. 10-19), the time of day to put out grasshopper halts is c*on- 
sidered at some lengtli. The great variation in the recommendations of ento- 
mologists in regard to the best time is pointed out in a review of the literature 
on the subject. Experimental work conducted during 1919, 1920, and 1921 is 
reported upon, as well as the results of general field observations and practical 
experience. The quickest and largest kills with the poisoned bran mash were 
obtained when it was applied in the late morning on warm, bright days when 
the grasshoppers were actively moving about. It api>ears that where large 
acreages are to be covered good results may be obtained i)y scattering from 9 
a. m. until 3 p. m. “If the weather is extremely warm poisoned bran mash 
may be scattered as early as 7 a. m. and as late as 4 p. m. but in such casi^ 
should not be put out between 12 m. and 2 j). m. It should not be scattered dur- 
ing cool, cloudy weather at any hour of ti)e day. A general rule to follow is 
to put out grasshopper poison only when the grasshopj^ers are actively moving 
about in search of food.” 

A list is given of 12 references to the literature. 

A contribution to the atiatoiny and physiology of reproduction of 
Orthoptera, I, II, P. Cappe de Baiu.on (Cellule, SI (1920), No. 1, pp. 2.^5, pis. 

8, figs, 15; 32 (1922), 2Vo. 1, pp. 5-193, phs. 5, figs. ,^,1).“-Thi.s work deals with 
ovipositioii and emergence, the first part (pp. 1-245) of locusts and the second 
part (pp. 5-193) of crickets. Tlie two parts include bibllograpldes of five and 
four pages, respectively. 

A microbe patliogenic for locusts and other insects, Micrococcus 
(Staphylococcus) acridicida n. sp., H. Kitffet{Ath (iembloux, 21 

(1921), No. 8, pp, 253-257). — A ba(*terlan which is tiie soiuv'e of dlsouse ainoag 
locusts in Greece is described as new. 

The rhododendron bug (Leptobyrsa (Stephanitis) rhododeiidri Horv.) 

(tionr. Min. Agr. [lAmdon], 29 (1922), No G, pp. 555-55S, pL 1). — Tliis is an 
account of an introduced insect first observed In Great P)riti)in in 1910. It has 
since become distributed throughout the rhododenron-growing districts of the 
southern and southwestern countries and occurs in East Anglia. It is found 
upon rhododendrons and in tiie United States on .si)ecies of Kalmia, the newer 
rhododendron hybrids being far more su.sceptible to damage than the long- 
establislied Rhododendron pontievm. The obvious signs of injury are the 
presence of chocolate-brown spots on the underside of the leaf and a pale 
'“freckling” on the upper surface. In more severe cases the whole plant 
appears to wilt, and where the attack is combined with unfavorable weather 
conditions, such as a prolonged drought, death may occur. A brief description 
and account of its life Idstory and metliods of control are given. 

The Coccidae of Ceylon, E. E. Green (London: Ihilau <£ Co., Ltd., 1922, 
pt. 5, pp, 343-472, pis. 74 , figs. 3; rev. in flHence, 56 (1922), No. 1440, pp. 312, 
57^).— The fifth part of this ^\urk (K. S. R., 24, p. 259) includes descriptions 
of new species representing 1 genus each of the subfamilies Erioeocolnae, 
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Tachardilnae, Ortlieziinae, and Margarodinae, 11 genera of the subfamily 
Dactylopiinue, and 6 genera of the subfamily Monophlebinae. 

Studies on Ume-sulphur mixture, C. Habxjkawa (jBfer. Ohara Inst, Landiv. 
Forsch,, 2 {1921) y No, 1, pp. 1-20). — comparison was made of the effective- 
ness of two kinds of lime sulphur, the first being made by the use of equal 
quantities of lime and sulphur, while in the second the amount of lime was re- 
duced to one-half the amount used in the first. There appeiirs to be practically 
no difference In the effectiveness of the two kinds, and the power of reducing 
ix)tassium permanganate is the same. 

“ Lime sulphur mixture seems to have no dissolving power toward the 
scales of Aspidiotus duplex. When scale insects had been sprayed with lime 
sulphur, attachments of the scales Avere loosened a certain time after the 
spraying, and some of the scales dropped from the tree. Not only the .scales 
of the dead insects, hut also those of the apparently alive insects dropped. 
After the scale insect was dead, the activities of oxidase and of catala.se in the 
tissue of the insect decreased gradually. The results of study made using this 
phenomenon seem to show that the Insects Avhich did not change in color a cer- 
tain time after the spraying were not dead at that time.” 

Contributions to a knowledge of the Crambinae. — II, Crambus laque- 
atelhis CleiiiM 0. A. Atnsue {Ann. Ent. Koc. Amrr.y 15 {1922), No. 2, pp. 125- 
136, figs. 2). — This second i)apcr (K. S. R., 40, p. ICS) is a report of inve.^^tiga- 
tions of C, laqumielluH, including its sy.stcmatic history, distribution, seasonal 
history, economic history, habits of tlie moths, descriptions of the several stages, 
and a list of 15 references to the literature cited. The economic status of this 
species remains to ho determined. 

The European corn borer at work, 11. A. Wallace {Wallace's Farmer, Jfl 
{1922), No. 38, pp. 3, 23, figs. 3). — An account of the European corn borer situa- 
tion in southern Ontario. 

[Studies of Galleria incllonella L,] (Wis. Acad Set., Arts, and Letters, 
Trans., 20 {1921), pp. 255-261, Ho /),“-Two papers reporting studies conducted 
:d the zoological lahoratory of the University of Wisconsin are presented, the 
hrst on Some Experiments Avitii tlie Tiarva of the Bee Moth, G. mellonella, by 
.1. E. AndreAv.s (pp. U5r>~2(>l), and The Length of Life of the Larva of the 
^^'ax Moth, G. mellonella, in It^ Dilfcrcnt Stadia, h\ B. W. Chase (pp. 263- 
267). The studies of Paddock are referred to (E. S. U., 29, p. 850). 

Impounding water in a bayou to control breeding of malaria mosqui- 
toes, D.L. Van Dine {U. S. Dept. Agr. Bui. 1098 {1921), pp. 22, pis. 9, figs. 2).-- 
This is a detailed account of work conducted on the llecla plantation at 
Mound, Madison Parish, in northeastern lA)uisiana, including a map showing 
the impounded area and surroundings, a plan of the Hecla Darn, etc. There 
being no drainage outlet, tiie idea of clearing a section of one of the hayons 
and impounding the water to determine tlie effect of a change from the 
SAvampllke conditions of the natural bayou to the lakelike conditions of the 
impounded area on the capacity of the bayou for Anopheles production was 
carried out. By clearing of all vegetation and impounding the water by means 
of a cross levee, or fill, and spillway, the water over the bed of the stream 
above the dam was kept at a sufficient height to suppress the further growth 
of vegetation, and this clearing and impounding was found effective In pre- 
venting the breeding of Anopheles in the bayou, Avhere formerly such breeding 
was common. 

In cooperative work with the U. S. Bureau of Fisheries, the mosquito-eating 
top minnow {Ggmbusla affinis) was shown to be generally distributed in tbe 
region but to be ineffective In control under natural conditions by reason of 

30181~>-23 5 
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I he protection afforded the mosquito larvae by aquatic and marginal vegetation 
and the vegetable debris upon the surface of the water. 

A mosquito attractaut, S. E. Oexjmb (Science, 55 (1922), No. U26, pp. H6, 
W )> — ^During the course of investigations, the author found that a degree of 
warmth somewhat above that of the surrounding air was highly and consistently 
attractive to a certain percentage of mosquitoes (Culex pipiens). In experi- 
ments conducted “there seemed to be no specific optimum temperature, but 
the maximum response occurred beween 90 and 110® F., which represented 
temperatures from 15 to 30° higher than that of the surrounding air. When 
the temperature reached 120° less interest was displayed, and at 140° the 
mosquitoes were entirely dispersed. At temperatures below 85® there was very 
little response if any, ... It was also found that mosquitoes in cages fed 
readily upon a solution of potassium arsenlte in sweetened water, and that this 
material was highly toxic to them.’* 

Mosquito eradication, W. E. Hardknbuiuj (New York and London: McOrato 
Hill Book Vo., Inc., 1922, pp. /A+2^8, lifts. — This is an account of mos- 

quito eradication by a sanitary engineer. The several chapters of the work 
relate, respectively, to the toll of the mosquito (pp. 1-16), some disease-bearing 
American mosquitoes (pp. 17-49), development of control measures (pp. 56- 
05), Initiating the campaign (pp. 66-82), administrative aspects of the cam- 
paign (pp. 83-98), inland drainage (pp. 99-138), salt marsh drainage (pp. 139- 
157), oiling (pp. 158-171), fish control (jjp. 172-194), screening (pp. 195-208), 
otlier measures and expedients and points requiring Investigation (pp. 209- 
218), and rural mosquito and malaria control (pp. 219-227). 

The several appendixes consist, respectively, of (1) a table to determine 
species of certain common American mosquitoes (pp. 228-232), (2) an approved 
antimosquito ordinance (pp. 233-234), (3) a suggested antiinosquito leaflet 
for campaign educational work (pp, 235-237), and (4) a bibliography (pp. 288- 
240). 

Studies on Microsporidia parasitic in mosquitoes, II, R. Kudo (Jour, 
J'arasitol, 8 (1921), No. 2, pp. 70-77, fig. 1). — The second paper on the subject 
(E. S. R., 47, p. 256) deals with the effect of the parasites upon the host body. 

The autlior finds that microsporidian Infection is often lethal in its effect 
upon the mosquito larvae. In captivity such larvae die In much shorter time 
than uninfected ones. Pupae and adults thus far examined have been found 
to he free from the infection. A new microsporidian, Thclohania opacita, 
parasitic in Vnlex aplealis collected at Spring Valley, N. Y., is described. The 
geographical distribution of Microsporidia parasitic in mosquitoes is shown, and 
a list of seven papci*s relating to the subject is included. 

Afi e.xtreme case of delayed fall emergence of Hessian fly, W. H. Labki* 
MEH {Ann. Ent. Soc. Amer,, 15 (1922), No. 2, pp. 177-180, figs. S). — A delay in 
fall emergence of the Hessian fly brought about by a subnormal mean tem- 
perature of from 3 to 6® during the summer over the northern portion of the 
east Central States, with the exception of a small isolated area in north-central 
Illinois, is reported upon. 

Hessian fly control In 1921 and 1922, H. A. Gossard and T. H. Parks 
(Ohio Sta. Mo. Bui, 7 (1922), No. 9-10, pp. 160-167, fig. i).— This is a review 
of work carried on in Ohio during the last two years. 

The morphology and biology of a Canadian cattle-infesting black fly, 
Bimulinm simile Mai. (Diptera, Simulildae) , A. E. Camebon (Canada Dept. 
Agr, Bui, 5, n. ser, (1922), pp. 26, figs. 9). — ^Thig is an account of a species of 
black fly that, in Saskatchewan, passes its preadult stages in the stony rapids of 
the North and South Saskatchewan Rivers. 
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OTerwintering of flies, H. Kobayashi {Japa/n Med. World, 1 {1921), No. S, 
pp. 11-14). — This is a report of studies conducted at the Chosen Government 
(jk^neral Hospital, Keljo (Seoul). The author finds that individual house flies, 
principally females, overwinter in the adult stage, and it is quite probable that 
there are certain places in Keijo where the continual breeding of flies <x?curs 
in the winter. There is no evidence that the larvae and pupae overwinter. 
Feeding experiments Indicate that the longevity of the adults is more than 
120 days in the winter. 

“ 8catophaga stercolaria and Calhphora lata may also overwinter in the 
adult stage. Stomoxys calcitrant, Sarcophaga carnaria, Fannia canictilaris, 
SepsU sp. and Ophyra nigra (?) seem to overwinter in the pupal or larval 
stages.” 

On the further notes of the overwintering of house flies, H. Kobayasih 
{Japan Med. World, 2 {1922), No. 7, pp. 19S-196). — ^This is a report of observa- 
tlons and experiments conducted at Keljo (Seoul), in continuation of those 
above noted. It was found that both male and female adults overwinter, but 
there is no evidence that the laipal and larval stages do so, and it apparently 
rarely occurs, 

** Muacina siabulant, as well as Muftca d&mestica, overwinters in adult stage, 
especially its female sex. Fannia canictilaris and F. scalaris seem to over- 
winter both in adult and pupal stage. Lucilia and Sarcophaga overwinter ex- 
( lusively in the pupal stage. CalUphora lata overwinters in adult stage, and 
there may be a continual brecnling in winter. Ophyra nigra overwinters in 
pupal and larval stage. Stornoxys calcitrans overwinters in pupal stage. 
Mesemhrina sp. overwinters in adult stage, especially its female sex. Scotch 
phaga stercolaria and several species of Anihomyia overwinter in adult stage.” 

Wohlfahrtia vigil (Wlk.) as a human parasite (Diptera: Sarcophagl- 
dae), E. M. Walkkr {Jour. ParasitoL, 7 {1920), No. 1, pp. 1-7, pis. 2). — In- 
stances of subcutaneous parasitism of children by this sar(‘ophngid are recorded. 

Some cases of cutaneous myiasis, with notes on the larvae of Wohl- 
fahrtia vigil (Wlk.), E. M. Walker {Jour. ParasitoL, 9 {1922), No. 1, pp. 1-5, 
pis. S). — This account supplements the i>aper by the author above noted. 

Combating the olive fly (Dacus oleae Hossi) in various countries, F. 
Biijjao y Sv villa et al. {Enqu^te sur la Lutte Contre la Mouche des Olives 
(Dacus oleae) dans les Divers Pays. Rotne: Inst. Jnieniatl. Ayr., Bur. Renseig. 
Agr. et Maladies Plantes, 1922, pp. VI I +89). — This is a supplement to the 
report by F. Bilbao y Sevilla to the sixth general assembly of the International 
Institute of Agriculture, in May, 1922. It consists of reports received from 
Spain, France, Algeria, Morocco, Tunis, British India, South Africa, and Italy. 
Abstracts of contributions on the subject are appended (pp, 75-89). 

Twenty years of control work with the olive fly [Dacus oleae] in Italy, 
B. Malenotti {Nuovi Ann. [Italy^ Min. Agr., 1 {1921), No. 2, pp. S48-S90 ). — 
This account includes a bibliography of eight pages arranged by years. 

Insect pests of the horticulturalist: Their nature and control. — I, Onion, 
carrot, and celery flies, K. M. Smith and J. C. M. Gardner {London: Benn 
Bros., Ltd., 1922, vol. 1, pp. VI +76, pis. 11, figs. 27). — This volume contains 
chapters on the life history, damage to plants, and control of the celery fly, 
Acidia heraclci L. (pp. 5-31) ; the carrot fly {Psila rosae) and onion maggot, 
with some preliminary attempts at their control (pp. 32-48) ; control of the 
onion maggot, being a short account of some further control work (pp, 49-63) ; 
and the bionomics of the carrot fly, with some further methods of control 
(pp. 64r-74). 

Protecting cabbage from the root maggot, H. E. Hodokiss and J. L. Hors- 
fall (Pctin. State Col. Ext. Circ. 9S {1922), pp. 15, figs. 7).— In control work 
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with the cabbage maggot in Pennsylvania, experiments during two years have 
demonstrated that the use of tar felt disks will prevent practically all loss of 
plants. The use of corrosive sublimate solution has also given most promising 
results, in many instances only one application being necessary. Another ad- 
vantage was found in its fungicidal action, its use having practically eliminated 
blackleg {Plioma sp.) from experimental plats during the season of 1921, 
whereas on check plats serious loss resulted from the disease. In experiments 
in wliich about 4,000 plants were treated with carbolic acid emulsion, the loss 
due to maggot injury was less than 3 pen* cent on plants treate<l twice and 
10 per cent cm those treated once, whereas a loss of 77 per cent resulted on a 
row of untreated plants. Th(‘ use of <'heeseclolIi screens for the protection of 
late (‘ahhage plants in the sca^d bed has been found to bo of value both for its 
])rotection against maggot injury aiul in keeping young plants free from other 
Insects, and in conserving moisture in the soil. 

“I’ar felt disks an^ a protection only when applied immediately after setting 
out the plants. The corrosive sublimate and carbolic acid emuls'on treatments 
should be applied as siaai as plants are set, but, if this is not possible, then it 
slmuld he done within the next five days and before any eggs which may have 
been deposited luue had t.mc to hatch. For a delayed treatment either of the 
liquids may be employi'd, hut the corrosive sulilhnate gives the best results 
with tlie minimum 'u n-iber of treatments.” 

Diptera and fiingi, H B. Weiss (PioL >S'oc. \Va,^h, Proc>, S4 {PJ21), pp. 
85-^S ). — This paper, supiilementing those previousl> noted (K. S. K, 45, p. 
258), calls attention to certain diiiterous families which are more or less closely 
associated with Immi, iiarticulaily tlie tleshy fungi belonging to the families 
Agaidcaceae ami ro^vporaciaie The fungus liahit appears to he most pro- 
nounced in the IMycetopluUdae and Plat>pey/dae. 

Additional notes on ruiigus insects, II B. Weiss and K. West {Piol. Snr, 
\Va.sh. Proc., pp. 1 67-17 1, pi, 1), — Tdicse notes deal mainly with 

fungus lnNe(^t riM'onlh which have accumulated sim‘e the publication of the 
pa]>er noted above. 

Museum j^ests feeding on glycerin jelly slides, W. C. ICuxatz {8>cience, 
53 (1022), No. p. 67/4) • — The author refolds the feeding of dermestid 

beetle larsae upon microscopic slides mounted in glycerin jelly. 

A contribution to the study of the parasites of Pieris brassicae L., 
F. ITcakd (UvI. Biol France et Belp., 56 {1922), No. 1, pp. 54-130). — An ex- 
tended account, in which, under the heading of parasites of the larva, the 
author deals with (1) Apantcles plomrratus L. and its liyperparasites Teira- 
.*(fivh'u^ rapo Wlk., Dibrarhjn bonchvanus Katzl)., Futelus meditcrramva Ma.M\, 
Ilabrocytuft sp. (?), JlemilclCH fulvipes Grav., and II. lonpicauda Thoms.; (2) 
inilQRtuH cbcnlnus Grav. and its parasites, among which is Angitia Hp.(?); 
and (3) VoiapRilvra com innata Meig. Parasites of the pupa considered are 
PteronKilKH piiparum L., Dibrachys sp., and Pimpla Instigator P. A bibliog- 
raphy of 39 titles is included. 

A new parasite of the spruce budworm, S. A. Kohwer (Canad. Ent,, 54 
(1922), No. 7, pp. 155, 156). — A parasite reared from the spruce budworm 
(Tortrix funulaana Clem.), from Lillooet, B. C., by A. B. Baird, is described 
as new under the name Phytodictiis fvmiferanae. 

Fern weevil parasite, 0. E. Pemberton (Hawaii. Forester and Agr., 19 
(1922), No. 9, pp. 199, 200). — The fern weevil (Syagrius fnliHiarsis) parasite, 
Ischiogonus syagrii, introdu(‘ed by tlie author from Australia In 1921, is said to 
have become well established and to be holding the pest In check on the island 
of Maui. 
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Biology of the goldenrod gall-maker Onorimoschenia gallaesoliduginis 
Ril., It W. Leidy (Jour, Y, Ent, Soc., SO (1922), No. 2, pp. pi. 1, 

figs, 2). — This paper iiicliides au account of the history and distribution of 
Q, gaUaesolidagmis, its life history and habits, technical descriptions of Its 
several stages, and brief notes on the several parasites that attack it. 

Studies on the peach sawfly ( Eriocampoides matsumotonis Matsu.)* 
0. Habukawa (Ber. Ohara Inst. Landw. Forsch., 2 (1921), No. 1, pp. 21-46, 
pis. 2). — This is an account of the peach sawfly of Japan, which has been under 
the author’s observation in Okayama Prefecture since the year 1916, and is 
known to occur in a few other prefectures. 

There are three broods each year, the larvae of the tliird generation over- 
wintering in the cocoon. The adult begins ovi position on the day of emergence 
without mating, and ihe unfertilized eggs produce only male sawflies. The 
average number of eggs laid by an individual is about 20. The longevity of 
the adult averages from 2 to 5 days, the egg period lasts from 7 to 11 days 
according to tlie season, and the larval period from 14 to 23 days, the long(>st 
larval period being found in the third generation. The larva molts live or six 
times, and when full grown goes into the soil to make its cocoon. The true 
l)npal i>erl(xl is aixmt 4 or 5 days, and the duration from its entering into the 
soil to the emergence of the adult about two weeks. It attacks the peach 
and pear and, less frenueiitly, the Japanese sand pear, plum, cherry, and the 
Japanese llouering cherry, the prefcu-ence being probably in tbe order given. 

FOODS—HUMAN NUTRITION. 

Nutrition studies of some new varieties of citrus fruits and avocados, 
E. Jaffa i:t al. (Calif. Avocado Assoc. Ann. Rpt., t921~F)22, pp. 58-6}). — 
Proximate analyses are reported of the tangelo, a hybrid i)roduced between the 
I'omelo and tbe tangerine, the orange-lemon hybrid; and tbe citrange, a by- 
brid between a common sweet orange and the trifoliate orange. These 
analyses show that the acid content of the tangelo approaches that of the 
LrajKTruit, and that tlic percentage of .sugar is only slighly higher than that of 
the grapefruit. In the orange-lemon ]iyi)rid tlie acidity and sugar coiiteat cor- 
icspond to that found in t\\e Itanon, while the physical characteristics resemble 
those of tlte orange. The citrange in its content of sugar and acid Is halfway 
between a lemon and an orange. 

Iron aiialy.si.s of kale and turnip greens, M Kn nEi.r.uaaa: and Asnimv 
{Jour. Home Fcon , 14 (1922), No. S, pp. ISl, LU). — The a^crage iron content 
found was for kale (Ml(i:>12. turnip gre«‘iis 0.0t)2G9, and s])inacli 0.002716 per- 
mit, respectively. 

^wggostions for a home e<‘ouoiiiics research problem in household 
physics (Jour. Home Econ., 1} (1922), No. 6. pp. 21.3, 214)- — The research 
committee of the American Home Kconoinu-s Association suggests tbe effect 
of the different utensils on tbe rate of cooking as a problem that might be 
profitably studied and makes some suggestions for such work. 

Valuable table for the mother who wishes to feed her family intelli- 
gently (Child Welfare Jour., 1 (1922), No. 1, pp. 2S, 24). — A statement based 
on data prepared for publication in the Office of Home Economics, States Rela- 
tions Service, U. S. D. A. 

Weights of one cupful of food materials, S. Woodruff (Jour. Home Econ., 
H (1922) i No. 6, pp. 270-274)^ — Data are reported regarding the weight of one 
cupful of a considerable number of food materials, and also regarding the 
^^elght of a teaspoonful of baking powder of different sorts, cream of tartar, 
and medium line table salt 



160 


EXPEEIMENT STATION RECORD. 


IVoi. 48 


Industrial plant cafeteria, S. Hadwen {Hotel Mo., SO {1922), No, 3S0, pp. 
68, 69, fl 08 , 2), — An account is given of the equipment and operation of a 
cafeteria in an industrial plant in Columbus, Ohio. 

Factors to be considered in planning the establishment of a cafeteria, 
M. A. Pkoctob {Jour, Home Eoon., H {1922), No. 7, pp. StJ^-SlO). — discussion 
which summarizes a considerable amount of data. 

The value of the examination of food handlers {N. Y. City Dept. Health, 
Food and Drug Bui., k {1922), No. 8, pp. 69, 70). — The need for physical 
examination of those who handle food is discussed as a matter of protection 
to the liealth of the community, and some results obtained in such work 
in New York City are given. “ Undoubtedly scores of individuals working 
as waitresses, cooks, milk handlers, confectioners, and in other capacities, 
who come in contact with the food consumed by this community, are suflEerlng 
from communicable tlisease which remains unrevealed, either because the 
individuals are poorly examined, or because they do not submit to any exami- 
nation whatever.’' 

Factors influencing nutrition work among Italians, L. II. GnxETT (Jour. 
Home Econ., H (1922), No. 1, pp. li-19). — The information summarized here 
is of special use in work among the foreign born. 

Mass child feeding In Germany, F. M. Burkle (Jour. Home Econ., H 
(1922), No. 5, pp. 207-212). — A considerable amount of information is sum- 
marized in this descriptive article. 

The basal metabolism and food consumption of underweiglit college 
women, K. Blunt and V. Bauer (Jour. Home Econ., 14 (1922), No8. 4, PP- 171- 
180; 5, pp. 226-232). — This report of extended investigations of underweight col- 
lege women had to do with standards of weight for young women and the ex- 
tent and harm of underweight ; the effect of underweight on basal metabolism 
as shown by investigations already published and by the observations here 
i-cported on a group of underweight college women; and observations on the 
food cojisiimption of this underw'eight group. Results of the laboratory 
studies are reported at length and dis(*ussed in detail. The authors’ sum- 
mary of the results obtained follows: 

“ A group of 10 college women who were underweight by comparison with 
life insurance standards and who were of a nervous type were studied to 
determine their basal metabolism and their focnl consumption. Their basal 
inetubolisni, like that of some underweight women observed in the [Carnegie 
Nutrition Research] Laboratory, averaged almost normal. Their food con- 
sumption, however, was low, averaging only 1,830 calories, or 37.3 calories 
per kilo. Eleven of them ate less than 500 calories above their basal metabo- 
lism, one, on the two days observed, even less than her basal, and two 
whose current loss in weight was especially marked, only 137 and 210 calories 
above. From these facts and a discussion of their probable re(iulrement, it is 
concluded tliat many of the group were hardly eating enough for their dally 
needs and certainly not enough for any marked gain in weight.” 

Growth and reproduction upon simplified food supply {Jour, Biol. Chem., 
53 {1922), No. 1, pp. 41-52). — Continuing the investigation previously noted 
(E, S. R., 45, p. 804), two papers are presented. 

II. Influence of food upon mother and young during the lactation period, 
n. C. Sherman and M. Muhlfeld (pp. 41-47). — ^Tlils has been essentially noted 
from a preliminary report (E. S. R., 46, p. 862). 

III. The efficiency of growth as influenced by the proportion of milk in the 
diet, H. C. Sherman and J. Crocker (pp. 49-^2). — The above investigation has 
l)een extended to a study of the effect of different proportions of milk in the 
diet on the rate and efficiency of growth of the young after weaning. Four 
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diets were used consisting, respectively, of i, and § whole milk powder, 
with f, 4, and 4 ground whole wheat. Each diet also contained sodium 
chlorld to the extent of 2 per cent of the weight of the wheat. The efficiency 
of growth of these diets was determined by comparing the gains in weight per 

I, 000 calories of food consumed during a period of four weeks, the fifth to 
eighth weeks inclusive of the life of the rat. Each diet was tested from 80 to 
39 times and upon from 129 to 164 rats. 

The diet in which milk furnished 4 of the solids or 4 of the calories of the 
food was adequate, but much less efficient than those in which the proportion 
of milk was higher. This is shown by the average gain in grains per 1,0(K) 
calories of food eaten for the four diets used, in the order of increasing pro- 
portion of milk, the results being 54±0.6, 73±0.8, 74±1.1, and 76±1.1 gm. 

The eilect of a high protein diet on the blood catalase, W. E. Uuw.f: and 

J. M. Leichsenuing (Amer. Jour. Physiol., 61 {1V22), Xo. 8, pp. 57Jf-r>76, 
fig. 1). — Detailed results are presented of determinations of the cat;ilase con- 
tent of the blood of a dog when fasting and after the ingestion of large amounts 
of meat. An Increase In the blood catalase after each meal of meat is shown, 
as well as a general increase of catalase following the ingestion of large 
quantities of meat for several successive days. 

Animal calorimetry. — XXII, The production of fat from protein, H. A*. 
Atkinson, D. Rapport, and G. Lusk (Jour. Biol. Chem., 53 (PJ22). Xo. 1, pp. 
155-166). — In this contribution to the series of studies on animal calorimetry 
which have been noted in part (E. S. R., 47, p. 63), data pre\ionsly reported 
by Atkinson and Lusk on the effect of meat ingestion on hourly metabolism are 
quoted and discussed, and additional data along the same lin(‘s are presented. 
In tlie new series of experiments an additional procedure is included. A 
standard diet containing 70 gin. of starch was gi^en every day at 5 p. m. to 
charge the glycogen reservoirs ot the body, and the meat was given In the 
morning. 

The respiratory quotients ol)tained in the earlier experiments showed that 
only after the ingestion of meat in large quantities, 1,100 and 1,300 gm., was 
there any evidence of the conversicm of protein into fat as the dominant fea- 
ture of the process. With smaller amounts of meat the excess was evidently 
retained in the proportion of 1 gm. of fat to every 2 gm. of glycogen. In this 
series of experiments it was also noted that following the prolonged ingestion 
of meat in large amounts the basal metabolism may rise from a former level of 
16 calories per hour to one of 19.7, from which level it slowly falls with a 
gradual elimination of the so-called “ deposit protein.” 

When the animal was given sufficient starch to fill the glycogen reservoirs as 
in the new series of experiments, the result of the ingestion of a large amount 
of meat was the formation of fat from the protein as determined by the resplra- 
tory quotient. It Is concluded that the formation of fat from protein depends 
largely upon the amount of glycogen present in the body. 

Pat excretion, E. Hill and W. R. Bloor (Jour. Biol. Chem., 53 (1922), No. 1, 
pp. 171-178). — To determine the source of the fat of the feces, cats were fed a 
basal fat-free diet supplemented in some cases by lean meat, coconut oil, and 
olive oil, respectively, in each case the amount of food being such as to supply 
100 calories per kilogram of body weight. Determinations were made of the 
quantity of the fat in the feces and of Its melting point and iodin number. 
Four animals were used in each set. 

The total amount of fat in the feces was highest on the meat diet and lowest 
on the fat-free diet. The iodin number varied from 24.8 on the coconut oil to 
44.6 on the olive oil diet, but in no case did it approach the value of the fat fed. 
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The melting point of the feces fat was relatively constant, but consistently 
lower on tlie fat diets than on either the fat-free or the meat diet. The authors 
conclude that “ the comimrative constancy of composition of the feces fat favors 
the idea of a fat excretion from the intestine, but while an excretion Is prob- 
able it can not be regarded as proved in view of the undetermined influence of 
lipoid from free cellular material.” 

Endocrinology and metabolism, edited by L. F. Barker et ai^ (Netc York 
and London: 1). Appleton cG Co., 1922, voU, /, pp. XXJI+9B2, pis, 5, figs, 190; 
2, pp. XXiy-i‘995, figs. 273; 3, pp. X/+9S0, pis. 2, figs. 76; //, pp. XlI+958, 
figs. $0; 5, pp. JT-f 87.9). — This extensive treatise uixm metabolism and the 
internal secretions in health and disease is the work of 98 contributors. The 
first two volumes deal with the \arioua endocrine glands and their diseases, the 
third with nonnal metabolism, and the fourth with general and fecial patho- 
logical metabolism. The fifth volume contains a bibliography, arranged accord- 
ing to the sections of the previous volumes, and a general index. 

Vitamins and the choice of food, V. G. and K. H. A. Plimmer {London and 
Xew York: Longmans, (}reen d Vo., 1922, pp. J\7/-fi6\}, pU. 8, figs. 10 ). — ^Thls 
volume ])resents in a nonleclinical manner the history of the deficiency diseases, 
beriberi and scurvy, and of (lie discovery of the vitamins ; a summary of the dis- 
tribution and properties of the vitamins ; a discussion of rickets, keratomalacia, 
and pellagra as deficiency diseases ; and a final discussion of the effect of par- 
tial deficiencies in the food and common errors in the choice of foods. A list 
of the relative distribution of the vitamins in foods and notes on the particular 
value of the various foodstuffs are given in an apjiendix. * 

Vitamins essential food factors, B. Harrow (Xew York: E. P. Dutton d 
Co., 1922, [^,] ed., enl., pp. XII f +261, figs. 8).-— In this revision of the volume 
previously noted (E. S. R., 45, p. 5(>2), the subject matter of the text has been 
unaltered, but two appendix(3s have been added. One of these describes labora- 
tory work Illustrating certain features of the book, and the other summarizes 
some of the literature on vitamins which has appeared since the first edition. 

Observations on the presence of the antineuritic substance, water- 
soluble B, in chlorophyll-free plants, C. R. Orton, B. V. McCollxjmt, and N. 
SiMWONDS (Jour. Biol Chem., 53 (1922), Xo. 1, pp. 1-6, fig. I).— Two rats, 
which Iiad begun to decline on a diet deficient in vitamin B, responded with 
rapid growth to the introduction of 9 per cent of dried mushroom (Agaricus 
vanipcsfris). in place of an equivalent amount of dextrin. The results ob- 
tained with oiriiai root were less conclusive, as one animal died soon after 4.4 
per cent of onion was introduced Into the ration and the other responded with 
slow growth for about three weeks, after which it again lost weight. Dried 
Indian pipe (Monotropia uniflora) gave inconclusive results, and dodder (Cws- 
euta gronovii) proved toxic and cau.sed tlie death of the experimental animals. 

Microbial physiology and the accessory factor of growi^h, P. Goy (Compt. 
Kend. Avad I8ri. [Paris], IH (1922), No. 24, pp. 1579, 1580).-— In continuation 
of the study previously noted (E. S. R,, 45, p. 465), further properties of the 
growth-promoting substance isolated from cultures of Mucor mucedi and other 
unicellular organisms are reported briefly. The active substance is said to be 
dialyzable through collodion and parchment paper; soluble In water, alcohol, 
and ether ; and Indifferent to the reaction of the medium in which it is heated. 
This growth factor is considered not to be identical with vitamin B. 

The influence of avitaminosis on lactation, E. Wollman and M. Vagliano 
(Compt. Rend. Acad. 8ci. [Paris], 174 (1922), Xo. 25, pp. 1637-1639, fig. i).— 
The failure of suckling animals to grow when the diet of the mother is defi- 
cient In vitamins is shown by data obtained from feeding experiments with 
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rats to be due not only to the lack of vitamins in the milk but also to an 
insufficiency in the milk supply. When placed on a diet deficient in vitamins 
A and B, rats continued for about eight days to furnish milk of sufficient 
quality and quantity for the development of the young. If when growth had 
ceased the young were given either supplementary vitamins or milk in which 
the vitamins had been destroyed by heat and oxidation no improvement was 
noted, but if both vitamins and vitamin-free milk were supplied, growth was 
promptly resumed. 

The pathological physiology of deficiency disease, A. Bicklx {Deut, Med. 
Wchnschr., 48 (1922), No. 29, pp. 963, 966). — This is a further discussion of the 
author’s theory that the essential function of vitamins is to enable the body 
cells to assimilate and utilize digested food materials (E. S. R., 47, p. 265). 
Experiments are rioted briefly showing that wounds in dogs on a vitamin-free 
ration heal more slowly and become more easily infected than in dogs on a 
complete diet, and that animals forced to exercise when on a vitamin-free 
ration die sooner than animals at rest. The predominance of the nerve symp- 
toms in pigeons and in man, as compared with quadrui>eds, on diets lacking 
vitamin [HJ is attributed to the greater muscular strain of balancing on two 
legs. 

Yeast therapy and uric acid excretion, A. H. II. J. Dluel, jk., 

h. Ascham, and F. B. Skiiiert {Jonr, Lah. and Clin. Med,, 7 (1922), No. 8, pp. 
4'tS-~416, Jigs. 4 ). — The ingestion of from three to six or more cakes of bakers' 
yeast daily was found to result in no increase in uric-acid excretion over the 
level obtained on a purin-low diet in four subjects who continued the exi>eri- 
ment for fnun 6 to 10 da>s. There was no significant change in the H-ion 
concentration of the urine In any <‘ase. Viable yeast cells were found in the 
leces in largo numbers during the yeast period, but disappeared promptly after 
the ingesticui of yeast was stopped. It is concluded that the ingestion of live 
yeast is not followed by a marked Increase in metabolism, and that the yeast 
do€*s not continue to grow in the human intestine wen after rei»eated seeding. 

Studies of urinary acidity. — I, Some eft’ects of drinking large amounts 
of orange juice and sour milk, N. K, Blathkrwick and M. E. Ix>ng {Joitr, 
Biol. Vhem., 3S {1922), Ao. /. pp. 103-109).— To determine whether the toler- 
ance of man for jialurull\ (Kvurring fruit juices can be exceeded, a study was 
made of the etfect on tlie comiiosition of the urine and the carbon dioxid 
capacity of the ]>lasiiia of the ingestion of increasing amounts of strained 
orange juice. The two subjects were given a daily diet consisting of baked 
potatoes 200, whole milk 440, graham crackers 300, raw apple 150, cheese 25, 
and butter 45 gm., and in the case of one subject egg 65 gm. After 4 days on 
this diet orange juice was added, beginning with 600 cc. and increasing by 
600 cc. daily to 2,400 cc. The urine was analyzed daily for H-ion concentration, 
organic acids, ammonia, and nitrogen, and occasional determinations were made 
of the carbon dioxid capacity of the blood plasma. 

The effect of consuming large amounts of lactic acid milk was also studied. 
The subjects in this case took u basal diet of 2 liters of whole milk and 340 
gm. of soda crackers daily for 2 days, and for the 2 following days substituted 
for the whole milk an equal amount of lactic acid milk to which sufficient cream 
had been added to make up the fat content to that of tlie whole milk. The 
lactic acid milk was prepared by inoculating skim milk with a lactic acid-pro- 
ducing culture and allowing It to ferment for 12 hours at 37® C., the resulting 
acidity being about 2 per cent calculated as lactic acid. 

The effect on the urine of drinking large amounts of orange Juice consisted 
of a marked Increase in the pH value, representing a lowered acidity, an in- 
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<Teased excretion of organic acids, and a marked decrease in the ammonia out- 
put. The Ingestion of large amounts of lactic acid milk caused a marked de- 
crease in pH, representing increased acidity, a marked increase in the tit rat- 
able acidity, a significant increase in the ammonia output, and no ehango in 
the organic acidity. 

In the orange juice experiments there were no significant changes in the 
plasma carbon dioxid capacity. In the lactic acid experiments the results 
-obtained, while slightly different with the two subjects, showed that there was 
a slight reduction in the carbon dioxid capacity of the plasma. 

Factors controlliug the intestinal bacteria. — The effect of acute obstruc- 
tion and stasis on bacterial types, L. R, and C. A. Deagstedt and P. R. 
Cannon {Jour, Infect. Diseases, SI {1922) ^ No. S, pp. 209-214 ). — Continuing 
the observations previously noted (K. S. R., 44, p. 66), further evidence is 
presented that intestinal obstruction leads to the development of a proteolytic 
Intestinal flora irrespective of the character of the diet. Experiments with 
<jlo8ed intestinal loops are also reported, the results of which demonstrate that 
the intestinal juice is not bactericidal, at least for the proteolytic group if organ- 
isms. The disappearance of Gram-positive aciduric organisms from closed in- 
testinal loops is atributed to the absence of utilizable carbohydrate and to the 
alkaline reaction of the medium. 

Studies on the thermal death time of spores of Clostridium botuliiiuni. — 
rrcliminary report, K. C. Dickson, G. S. Bueke, D. Beck, J Johnston, and 
H. King {Jour. Amer. Med. Assoc., 79 {1922), No. 15, pp. 1239, 12 ffO ) is a 
preliminary report of studies of the thermal death time of sjK^res of C. 
hotulinwm under conditions which may apply jH the processing of pre.served 
foods. A peptic digest glucose broth of pH 7 to 7.5 was use<l as the medium 
for spore development of most of the strains examined, but for some it was 
found necessary to use other me<lia sucli as gelatin vegetable Juice, i>ea 
gelatin, spinach gelatin, bean gelatin, and brain or meat media. Only the more 
resistant strains as tested by preliminary resistance tests were used. The 
method of lieating the spores first used was the open method of Bigelow and 
Esty (B, R., 45, p. 10), but for this was later substituted the closed tube 

method of Dickson and Burke previously described (E. S. U., 46, p. 768). 

There proved to be marked variations not only in the beat resistance of dif- 
ferent strains of 0. botulimim, but also in the resistance of spores of the same 
-culture of the same strain. “ Prom observations based on appi’oxlmately 
40,000 tubes, It appt'ars tlmt about 95 per cent of the spores are destroyed com- 
paratively quickly, and that among the remaining 5 per cent there are a few 
spores wliich are much more resistant. If this is true, it explains why only a 
few tubes in a series show the maximuin heat resistance time, or a few cans 
In a pack show hotulinus contamination, and also suggests as a reason for the 
average lower resistance time when but few spores are present in the heating 
mixture, that among the few spores there Is less probability of a highly re- 
sistant spore being present.” 

Other points noted are tlint there is occasionally a marked delay of germina- 
tion of the spores after they have been heated, the longest delay thus far 
observed being 830 days ; that the age of spores which have been kept at room 
temperature in the culture medium does not materially influence their resistance 
to heat after their equilibrium of resistance has been reached; and that the 
reaction of the material in which the spores are heated plays an Important 
part in determining their resistance to heat The maximum resistance occurs 
when the medium is approximately neutral, and the resistance rapidly de- 
creases as the H-lon concentration approaches both the acid and alkaline ranges. 
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The maximum giirvival time reported was 315 miuutes in oil-stratitied broth 
at 100° C. and the minimum 4 minutes in broth heated at 121®. 

Clostridium botulinum. — ^11, Presence in the human alimentary tract, 
F, W, Tanneb and G. M. Dack (Jour. Amer. Med. Assoc., 79 (1922), No. 2, pp. 
132, 133). — Continuing the study previously noted (E. S. R., 47, p. 079), 10 
samples of feces from healthy persons were examined for Bacillus hotulinus 
iC. botuliviim). 

Two of the specimens were found to contain the organism and five other 
specimens gave strong evidence of its presence. The two strains absolutely 
identified produced in sheep brain medium powerful toxins of type B. 

ANIMAL PRODUCTION. 

Handbook of general genetics, M. J. Sirks (Ilandhoek der Algemecne 
Krfelijkheidsleer. The Hague: Martinus Nijhoff, 1922, pp. X+Jt9i, pis. 5, 
figs. 127). — This book deals with the fundamental principles of genetics as 
applied to plant and animal breeding and includes discussions of biometry; 
lilstory of the theories of heredity; Mendelism; nature, location, relation, and 
.splitting of factors; uuiforniity of Fi individuals; influence of sex in reciprocal 
crosses; sex linkage; and pure lines. The book is concluded with a chapter 
on the limits of the laws of heredity and their application. An extensive 
bibliography of 23 pages is also included. 

The variability of correlations with domestic animals, E. Feige (Fuhluig's 
Landw. Zig,, 70 (1921), No. S-i, pp. 01-09). — The author discusses the varia- 
abillty which occurs when animal characters are correlated, with special 
reference to dairy cattle. The improbability of absolute correlations existing 
l)('tween milk production and body characters is also brought out. A table is 
presented showing tlieoretical complete correlation between characters in 
which the coefficient of correlation would e<iual unity. 

Inheritance of plumage color in crosses of buff and Columbian fowls, 
L C. Dunn (Awer. Nat., 50 (1922), No. Op/, pp. 21/2-255). — From the n">ults 
ol experiments at the (Connecticut Storr.s Experiment Station in which Colum- 
bian roosters and hens were crossed with Light Brahmas and Buff Orpingtons, 
it was determined the Columbian plumage is differentiated from buff plumage 
by the factor S, which is sex-linked and dominant over s, which permits buff 
plumage. The amount of black pigment developed in the feathers seems to 
depend upon a number of factors which may be present in the buff birds, since 
more or less black is almost always found in them, indicating that the buff 
and Columbian colorations have developed from the same pattern by a single 
factor mutation. 

Noncrisscross inheritance in Drosophila melanogaster, L. V. Morgan 
(Biol Bui Mar. Biol Lah. Woods Hole, 42 (1922), No. 5, pp. 267-274, fills. 3).— 
The author reports the occurrence in a culture of D. melanogaster of a female 
fly which transmitted a recessive sex-linked character to her daughters instead 
ot lier sons as would normally be expected. This fly, which was described 
as having a gray head and thorax, with eyes slightly bar, and abdomen yellow, 
was mated to a black male and produced 43 yeUow daughters and 59 gray 
sons, all with wild type eyes except 2 sons, which probably resulted from previ- 
ous mating. The Fi males w^ere all sterile, but the Fi females were fertile, as 
well as their offspring of both sexes. 

The conclusion drawn was tliat the original female had received from its 
father two yellow-bearing chromosomes which remained Inseparable during 
future generations. This meant that she formed eggs with the double X-chro- 
mosome and others with no X-chromosome, Fertilizing the XX eggs by X and 
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Y sperms produced trlploid-X females which would die and XX Y females which 
were the yellow daughters (fertile). The no-chroraosome eggs fertilized by X 
and y sperms produced XO males like their father but sterile, and YO males 
which would die. The sons of the Fi females differed from the Fi males in 
that tliey received a Y-chromosome from their mothers, and thus the living 
ones were fertile. 

No exceptions in this type of inheritance occurred until the F< generation 
when 1 yellow male appeared, presumably due to the chromosomes of the 
mother breaking apart. Triploid-X females have lived in a few cases, hut they 
are always weak and sterile. Cytological investigations gave further proof 
of the attachment between the two X-chromosomes. A practical use of these 
double yellow females has been found in keeping a supply of certain tyims of 
males by brt'eding them to these females. Since the XX eggs from these 
females produce only female offspring, the males produced are from the Y egg 
of the female fertilized by the X sperm of the male. 

Complete linkage in Drosophila melanogaster, M. S. and J. W. Gowen 
(Amcr. Nat., 56 (1922), No. SH, pp. 2S6-288) .—Tho authors report the occur- 
rence at the Maine Experiment Station of a strain of D. niclaiiogasicr which 
showed complete linkage in the s<‘x chromosonu^ in the region from scute to 
forked, in the second chromosome between black and purple, and in the third 
chromosome from dicheate to hairless The causal factor for tills linkage 
appeared to be located in the region of dicheate and liairlcss in the third 
chromosome and acts as n recessiv(\ 

Other cases of complete linkage wdiich have appeared in the literature are 
cit(‘d, and the possibilities of selecting a raw of noncrossovei's is suggi'sh'd 

Experimental studies on the duration of Jife. — 111, The effect of sui - 
cessive etherizations on the duration of life of Drosophila, R. Peaul and 
S. li. Pakkek (Amer. Nat., 56 (1922), No, 6)), pp. 273-280, pf/s. 2) — In continu- 
ing the studies previously reported (K. S. R., 47, ]>. 8(54), the hmglh of life of 
different lots of 4,330 flics ethcrizeil once at 1 hour of age, once at 12 hours of 
age, once at 36 hours of ag(‘, once at 3^ days of age, twic(‘ at 7 and 14 days 
of age, 3 times at 7, 14, and 21 days of age, and 4 times at 7, 14, 21, and 2s 
days of age was found not to influence tlie length of life of the flics, at least up 
to 4 times of etherizing during the life of the fly. 

The sex-linked group of mutant characters in Drosophila willtstoui, 
R. (J. Lancefield and C. W. Metz (Anicr. Nat., 56 (1922), No. 6^, pp. 211-2)1, 
lt[fs. 20). — In sui»pleineiitlng the paper on the sex chromo.some relationships of 
D. and I). meUniogaster^ in wdihli it was shown that unlike Pieiano- 

gaftter one of the large V-shapi^l pairs of chromosomes formed the sex chromo- 
somes in ndliHtohi, Uie authors report a comparative study of the genetic 
behavior of the 28 sex-linked mutant characters of />. wHHstoni, with a 
chromosome map showing the approximate hKfation of the genes. The char- 
acters which show a related or similar resemblance to those of mclanogastn 
are noted, yellow and scute being the most pronounced. 

Hen feathering induced in the male fowl by feeding thyroid, H. B. Toa- 
IJFY and B. Hountno (Soc. Ficpt. Biol, and Med. Pror., 19 (1922), No. 6, pp, 
275-279).— Thin paper includes a report of the production of hen feathering in 
Rhode Island Red cockerels fed from 50 to 330 mg. of 0.2 per C(Uit dried thyroid 
dally while from 4 to 15 Aveeks of age, at the University of Oregon. The 
authors offer several possible ox])larmtions for this occurrence, but seem to And 
very little prorif for most of them. 


^Natl, Acad. Sci. I'roc., 7 (1921), No. 8, pp. 226-229. 
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An undescribed relation of the suprarenuls to ovulation, O, Kidi^lk (Soc. 
J'jxpt. Biol, and Med. Proc., 19 {1922), No. 6‘, pp. 280-^282) killinj^ 43 
female pigeons of fully known reproductive history during different intervals 
from over 96 hours before ovulation to over 96 hours after ovulation, it was 
loiind that in the healthy birds (not infected witli tuberculosis or Ascaridia) 
in nearly all cases the suprarenal glands enlargcni with ovulation, and they 
were most enlarged in the middle of the ovulation period. 

The chemical composition of animal bodies, J. A. Mukuay {dour. Ayr. 
,Sci. [England}, 12 {1922), No. 2, pp. 103-110, fig. J). — The author has studied 
th(» data of Haecker (L. S. U., 44, p. 569) and Swanson (K. S. It., 45, p. 472) 
and has not only found agreement with his conclusions previously expressed 
(10. S. It., 43, J), 372), but has suggested formulas by w’hich the average 
composition of the whole bodies of b^H'f cattle, hogs, and possildy shrH^p 
may he calculated provided the live waught and percentage of fat in llie body 
are kiiow’ii. From Ilaecker's studies of ht‘(‘f cattle it is shown that the per- 
centage of winter in Ihe nonfatt> <lr,v matter of the body is comjiarativel.v con- 
^laiit at a gi\en ago (w'eight), and that the i>eicentage of waiter gradually 
d(‘creas(‘s as the animal matures, w'hile the percentages of ash and protein 
are c()rres])ondiiigl> increased. The ratio of ash to ]»roteiii was found to he 
J * 4.392±6.215 without any relationship to age and its Nariahilit.v. This- 
showed that from 79 to 81 jier cent (>f llie noiifatty (1r.\ matter w^as protein and 
that 16 to 21 per ctuit W7is ash. The mean percentages of these siiiistaiices 
could then he calcuIattKl h.\ the formulas 

P^O.Sin (lOO-W) and A'-"0.18r> (lUO-W) 

where P, A, and W are tlie percentages of protidn. asli, and waiter, respectively, 
in the nonfatty matter. Since the iierceiiiage of waater in the fat-free body 
marital with age (w'eight) the following formula, in which 7n is the fat-free 
body weight, was found to calculate the percentage of waiter (?r) in very close 
agreement with the actual formula 

In treating SwaiiMm's data on pig^, it was iouiid that the formula for cal- 
oilating the waiter in beef cattle was applicable in every way. In the case 
of tlie protein ami ash formulas, if the factors of 0.815 and 0.1S5 wa-re changed 
to 0 83 and 0.17, respecti\ety, more close agreement witli the actual wais 
obtained. Different rations wen' found to have practically no effect on th(‘ 
coinposition of pigs’ bodies, exceju that ash in the ration tended to lower the 
protein -asli ratio. 

In tlie case of sheep from LawTS and Gilbert’s data (K. S. II., 43, p. 371), 
the ratio of protein to ash warn found to be the same as for cattle, but the co- 
efficient of 90 in the formula for calculating the water had to be reduced to 87. 

Comparative determinations of the digcstlbiUty and metabolizable 
energy of green oats and tares, oat and tare hay, and oat and tare silage, 
II. E. Woodman {Jour. Agr. Set. [England], 12 {1922), No. 2, pp. 11/4-165). — 
The author reports the results of experiments from the Institute for the Study 
<»f Animal Nutrition at Cambridge University in determining the comparative 
digestibility and metabolizable energy of oats and tares Avhen green, as bay, 
and as silage. In making these trials the two wethers used in previous experi- 
ments (E. S. K., 46, p. 871) wx're employed. These tests differed from the 
previous ones in that no basal ration was fed, the wethers receiving only the 
oats and tares for feeding periods of three w-eeks, and the determinations of 
digestibility and metabolizable energy being made only during the last 14 days. 



168 


EXPERIMENT STATION RECORD. 


[Vol. 48 


The following table gives a summary of the amount of feed each wether 
received, the composition, and the average coefficients of digestibility obtained 
for each type of feed. 

Composition md digestibility of oat a and tares. 






Composition of dry matter. 



DaUy 

ration. 

Dry 

matter. 






Kind of feed. 

Crude 

Ether 

Fiber. 

N-free 

Ash 




protein. 

extract. 

xtract. 


Gm. 

Per ct. 

Per ct. 

Per ct 

Pn ct. 

Per ct 

Pirrt. 

Green oats and tares 

4,000 

32.47 

10.83 

3.02 

28. 12 

50. 22 

7.81 

Oat and tare hay 

1,000 

K3.9ti 

13.90 

2.00 

29.07 

45. 81 

0. 13. 

Oat and tare silage 

3,000 

27.30 

12.55 

4.32 

29.44 

45.57 

8.12 




C/oeffident of digestibility. 


Kind of feed. 


Dry 

matter. 

Crude 

protein. 

Ether 

extract. 

Fiber. 

N-free 

extract. 

Ash. 

Green oats and tares 


Per d. 

Per ct 

Per ct. 

Pa ct. 

Per ct. 

Per ct. 


63.7 

ra.i 

61.0 

47.6 

76.5 

42.2 

Oat and tare hay. 


66.0 

68.2 

36.8 

58.7 

71.3 

53. 6 

Oat and tore silage 

1 

c... 

(>5. 1 

73.4 

57.1 

70.5 

43.7 


>The nitrogen balances were determined, as well as th(* weights of the 
sheep and the metabolizable energy expressed in therms per 100 lbs. of 
the dry foodstuffs, which were found to be 116.23, 113.1, and 117.23 therms 
for the green feed, hay, and silage, re8i)€otlvely. Corrections for the coefficients 
of digestibility of the protein and metabolizable energy of feeds were made, 
but only the actual uncorrected results are here reportefl. 

West Virginia pastures, I. S. Cook {West Virginia Sta. Bui. 177 (1922), PP^ 
2i, figs. -}). — The results of a survey of the carrying capacity of West Virginia 
pastures (E. S. 11., 39, p. 169) are given, followed by a discussion of the 
effect on the pastures of too heavy grazing, pasturing too early in the spring, 
and the results of practicing different methods of improvement. 

In a pasture renovating experiment four 1-acre xdats of permanent blue 
grass pasture were differently treated in 1913 with fertilizers and seed. The 
carrying capacity of these plats was determined with slieep during the pastur- 
ing seasons of 1914, 1915, and 1916. The grazing was improved on the plats 
receiving nitrogen, phosphorus, potassium, lime, and clover and grass seed. 
The application of acid phosphate and smling with clover resulted in a good 
growth of clover scattered tlirough the blue grass. Lime alone or lime and 
grass seed did not increase the grazing capacity. 

Some feeding experiments with allegedly poisonous plants, M. Henry 
(Agr. Gaz. N. S. Wales, 3S (1922), No. .5, pp. 341-340). — Feeding experiments 
with four supposedly poisonous plants in New South Wales gave negative 
r^esults in all cases. The experiments consisted of feeding 2 Merino wethers 
for one month and 2 wethers for 15 days on Bolanum esuriale and 2 sheep 
on the berries for 2 days; pasturing 2 3-year-old wethers and 2 head of 20- 
months-old cattle on Patterson’s curse (Echium plantagineum) for 24 days; 
feeding 2 Merino wethers on the leaves and berries of dogwood poison bush 
(Myoporum deserti) for 4 days; and feeding 2 Merino wethers on Sudan 
{8wainsom> afflmia) and other grasses from February 21 to March 12. 

Report of committee on stock feed, J. M. Koss (Hawaii. Sugar Planters* 
Assoc. Proo., 4i (1921), pp. 158-181). — This is the usual annual report (E. S. R., 
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45, p. 573) on local stock-feeding conditions, composed mainly of the answers 
to a questionnaire on feeding horses, mules, dairy cattle, calves, and hogs on 
plantations in Hawaii. The principal feeds used include hay, barley, molasses, 
alfalfa, cane tops, and native grasses. Pigeon peas and guinea and elephant 
grasses are expected to prove valuable substitutes for alfalfa, the latter being 
difficult to raise. 

Cattle feeding experiment No. 9* Government experiment farm, Gwebl, 

E. A. Nobbs (Rhodesia Agr. Jour., 19 (1922), No. S, pp. 2611-215, pis. 2). -—This 
is an account of the fattening of CO head of cattle at the Government experi- 
mental farm, Rhodesia. The feeds used consisted of veld hay, corn fodder, 
velvet bean hay, oat hay, Sudan hay, silage, pumpkins, majordas, mangolds, 
cracked corn, bean meal, peanut meal, sunflower meal, linseed meal, and salt, 
which were fed in different combinations during the tliree fee<ling periods of 
50, 50, and 40 days, respectively. The feeds consumed and the weights of 
the individual animals are given, showing an avemge gain of 2 lbs. per head 
per day for the entire test. 

Grain sorghums v* corn for fattening baby beeves, .1. M. Jones, R. A. 
Bkewek, and U. E. Dickson (Texas Sta. Bui. 296 (1922), pp. 5-25).— After 
reviewing e>periments dealing with the feeding value of the grain sorghums 
tor beef production, a more complete report is given of the test previously 
noted (E. S. R., 45, p. 878). The baby beeves in lot 1 were all graded as choice 
lo prime; in lot 2, 8 w^ere choice to prime and 12 choice; and In lot 3 all choice. 
The dressing percentages of the respective lots were 57.35, 5fl.42, and 57.73 
per cent. 

Steer feeding fat the Kentucky Station comparing shelled corn with 
broken ear corn] (Kentucky Sta. Rpt. 1921, pt. 1, pp. 22, 23). -—Steers receiv- 
ing a ration of shelled corn, corn silage, cottonseed meal, and straw for 140 
days made average dally gains of 1.05 lbs. as compared with daily gains of 
l.SO lbs. by steers receiving the same ration with broken ear com substituted 
for shelled corn. The cost per 100 lbs. of gain were practically tbe same, but 
(be lot receiving broken ear corn was valued at 25 cts, more per hundred at the 
end of the test. 

Fattening steers, E. L. I^otter and R, Withycombe (Oregon Sta. Bui. 193 
(1922), pp. 18, figs. 2). — This is a revision of Bulletin 174 (E. S. R., 44, p. 170), 
with slight changes in some of the average results reported, due to the inclusion 
of data from experiments carried on between August, 1920, and August, 1922. 

Report on sheep breeding experiments (Brit. Research Assoc. Woollen 
and Worsted Indus. Pub. H (1922), pp. 15, pis. 6; also in New Zeal. Farmer^ 
43 (1922), No. 6, pp. 733, 134; in Nature [London], 109 (1922), No. 2140, 
pp. 595, 596, figs. 5). — ^The results of the following experiments are given in the 
rei)ort on sheep breeding experiments by tbe British Research Association for 
Woollen and Worsted Industries: 

Sheep breeding experiments in Scotland, J. C. Ewart. — After giving a few 
brief notes on the history of some of the modern breeds of sheep, explaining the 
origin of some of the different types of wool, the author describes a series of 
exiierlmeflts In crossing Highland Blackface sheep with other modern breeds 
and another series of exi>eriments in crossing primitive breeds of sheep. 

In an effort to produce new and improved strains of Highland Blackface 
sheep, the Duke of Richmond and Gordon in the autumn of 1919 crossed Black- 
face ewes with a Sopthdown ram at Gordon Castle Farm, Fochabers, and 15 
hybrids were produced in 1920, some of which resembled their parents and 
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Others seemed to I'evert to previous ancestors. In 1920 and 1921 the Fi ewes 
were bred to nonrelated Fi rams. An average of about 25 per cent of the FjS 
I’esembled each of the grandparents, and about 50 per cent resembled their 
parents (FiS), although on reaching maturity this resemblance may not be so 
pronounced. In 1920 70 Blackface, 3 Greyface, 5 Cheviots, and several Soay 
ewes were mated to Southdown rams and 19 Blackface ewes were mated with 
a Soay ram. The FiS had been bred in 1921. Attempts are also being made at 
Fochabers to produce a vigorous herd of Peat or Heath sheep. 

One hundred Blackface ewes raate<l with Southdown rams at Auchrne by 
It. Macmillan in 1920 produced 89 lambs, of which 83 were living in June, 1921, 
being males and 47 females. About two-thirds of the lambs had dun faces 
and legs, and the rest had black and wldle faces. All had a tuft of wool for 
tlie forelock as in Sonthdowns. In coat and color 5.1 approached the Southdown 
und 23 the Blackface, the rest being intermediate and spotted. All tlie ram 
lambs bad horns, but the ewe lambs were liornless. 

At Fairburn, IMuir of Ord, .T. Sterling i*rossed 150 Blackface ewes in 1920 
with Southdown, Soay. and Sii)orian-Shetlnnd rams. The Southdown-Black- 
face crosses were similar to th(»se noted above, but tlie Soay-Blackface ci'osses 
were deficient in size and vigor, probably due to the inbreeding of the rums. 
The crosses from the Siberian-Slielland ram and IUa('kfa(eewes were disscrihedas 
very promising. The fact that other similar experiments are being performed 
is noted, as well as one in which Blackface ewes are being crossed with Kerry 
Hill rams and one iii which (.'Iheviot ewes and Suffolk rams are being crossed. 

^hcep hrceding experiments vi Wales, B. G. White. — Notes are given on 
several experiments iKdng conducted by the author. In one experiment 2 lots 
ot 20 ewes eacli wore selected from tlie Hock of the Fniversity College of North 
Wales. One lot was selected because of the small amount of kemp in their 
fleece and the other lot because of the large amount of kemp, and the condi- 
tion and weight of the ditTerent lots after wintering on the mountain wore 
recorded. 

Mating a Soay ram in 1919 with Welsh ewes produced 1 black ewe, 1 white 
ram, 1 sandy ewe (later became white), and 1 white ewe, all of which had 
short tails and were small. With similar matings in 1920, 3 ram and 3 ewe 
lambs were produced, all of wliich were white, short tailed, and small. Three 
Southdown ewes mated with a Welsh ram in 1920 produced 1 ewe and 2 ram 
lambs. At the same time the reciprocal cross produced 3 ewes and 4 ram 
lan^bs. Tlie ewes were mated with one of the above rams. Twenty cross- 
bred Southdown-Welsh ewe lambs were also mated in 1920 with a Welsh 
ram. Due to liver fluke only 8 lambs were reared, wlilcli weighed on Novem- 
ber 1 from 07 to 87 lbs. The F 2 generation will appear in 1922. The desir- 
able quantities of the Fi Southdown-Welsh crosses are that the mutton quali- 
ties are excellent, kemp is almost entirely eliminated, and the wool is im- 
proved in quality. 

The report of tlie joint committee on sheep breeding for tlie improvement 
ot British wools concludes this work, in which it is mentioned that a new de- 
partment of animal breeding research has been created at Edinburgh Uni- 
versity, under the direction of F. A. E. Grew, which will make studies in 
sheep breeding and improvement. 

Grading up mountain ewes {Kentucky Sta, Hpt. 1921, pt, 1, pp. 28, 2i ), — 
In an experiment carried on from 1915 to 1921, purebred Hampshire, South- 
down, Cheviot, and Rambouillet rams bred to mountain ewes ** sired lambs that 
were more meaty, grew more rapidly, were of finer quality, and dressed out 
a higher percentage than lambs sired by scrub rams.” 
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One«iiight camps v. established bed-grounds on Nevada sheep ranges, 
C. E. Fleming {Nevada Sta. Bid, 103 (1022), pp. 21, ftgH. 9 ). — This is a revision 
of Bulletin 94 previously noted (B. S. R., 39, p. 773). 

[Hog feeding experiments at the Kentiieky Station] (Kentucky Sta. Rpt. 
1921, pt. 1, pp. 2If, 25 ). — Pigs receiving fresh buttermilk, with corn meal and 
shorts, made slightly larger gains than others receiving stale buttermilk in 
place of the fresh buttermilk. In a second experiment, using shelled corn, the 
lot receiving the stale buttermilk made slightly the better gains. 

Another year’s experiments in hogging down corn and soy beans has shown 
results which are in conformity with those previously reported (E. S. R., 46, 
p. 874). 

Shrinkage of soft pork under commercial conditions, L. B. Burk ((' S. 
Dept. Ayr. Bui. 1086 (1922), pp. 40, 3 ). — This is the report of a series of 

tests which were carried on with the cooperation of packing houses at Fort 
Worth, Tex., and East St. I>ouia, III., to study the comparative shrinkage of 
soft, oily, and firm pork. In making these studies a total of 800 hogs were 
used, of wldch the live weights, dressed weights, and weights of parts of the 
carcass were recorded during curing, smoking, and after holding 19 to 21 days. 

The total average shrinkage from chilled weight to the end of the retaining 
period was 13.85 per cent for both oily and firm pork and 15.92 per cent for 
soft pork. Though the shrinkage of oily pork was not greater than that of 
firm pork, the bacon from oily i>ork remained soft and was difficult to slice, and 
the lard was liquid and transparent, but smoked shoulders and hams from oily 
and firm carcasses were indistinguishable after retaining for 10 days. 

The test demonstrated that soft, oily, and firm hogs could not be sei>arated 
on foot. 

Breeds of swiiie, E. Z. Husserl (17. <8, Dept. Ayr ., Farmer,^’ Bid. 1268 (1922), 
pp. 22, figs. 18 ). — Brief descriptions are given of the types and breeds of liogs. 

Pig breeders* annual, 1022 (fjondon: Natl. Pig Breeders* Assoc., 1922, 
pp. 66, figs. 26 ). — This is the usual pig breeders’ annual for 1922. containing 
various articles of practical interest as follows: Diseases of the Skin, by H. 
Leeney ; Pig Feeding, by W. M. Tod ; The Evolution of the Tamworth, Large 
White and Middle White I’igs, by H. G. Robinson ; The Mineral Requirements of 
the Pig, by ,T. B. Orr and A. Crichton; Railway Rates on the Conveyance of 
Rigs, by E. Wherry; Systematic Rationing of Fattening Pigs, by C. Crowther; 
Pig Breeding in Scotland, by L. MacQ. Douglas; Show Condition and Breeding 
Capabilities, by S. Spencer ; A New T>i>e of Portable Sty, by J. Golding ; and 
The Use of Portable Stys, by S. R. Whitley; as well as pig and pig products 
statistics. 

The influonce of inbreeding on tfie performance of Thoroughbred 
horses, F. Huff (Finding's Landiv. Zig., 10 (1921), No. 8-4^ PP- 4'^-01,* ahs. 
in Internatl. Inst. Agr, [Rome], Intematl. Rev. ScL and Pract. Agr., 12 (1921), 
No. 5, pp. 594-597 ). — In a study of the effects of inbreeding on the performance 
records of horses, the autlior has taken data from a Thoroughbred stud at 
Waldfried. The animals are classified according to the number of generations 
in their pedigrees in which there was no Inbreeding and as to the amount of 
money which has been won at the races by these animals. 

Studies were made comparing the inbreeding of 52 mares and the racing 
qualities of their offspring, and the inl)reedlng and racing qualities of 257 
stallions and mares, as well as other studies in which the offspring of single 
stallions were compared. Prom the data presented, the author concludes that 
the Inbreeding was without Influence on the racing and breeding powers of the 
Thoroughbreds at Waldfried. 

80181-~-23 6 
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liaying periods In egg production of some wild birds as compared with 
domestic fowl, D. Tollenaae {Meded. Landbouwhoogesch, [Wageningen], 2$ 
(1922), No. 2, pp. 46, pi 1, figs. 12).--In studying the length of laying period, 
the eggs laid for each brood, and tlie number of broods per year of various 
species wild birds, data are treated showing the trap-nest records of various 
species of small birds of the genera Parus, Turdus, Erithacus, etc. The data 
were collected during the years 1917, 1918, 1919, and 1920, thus showing the 
influence of food supply and temperature on egg production during the different 
years. 

Only two or three broods of eggs were laid during the season by the 'wild 
birds. The beginning of the laying period varies with different species, but the 
time of beginning was found to be somewhat correlated with the previous 10- 
clay temperature, and more closely correlated with the temperature from Jan- 
uary 1 to the time of laying. Early laying was also found to tend toward 
more broods and more eggs during the successive broods than with a 
later start. The number of eggs per brood was found to decrease in tlie second 
and third broods, but the variability which occurred in the latter broods was 
In creased. 

It is concluded that the same principles with regard to seasonal variation 
applied to the egg production of wild birds as Pearl and Surface previously 
worked out for the domestic fowl (E. S. R., 31, p. 669). A rather complete 
abstract In English Is Included with this article. 

Meat scrap in the laying ration (Kentucky Sta. Rpt. 1921, pt. 1, p. 26 ). — 
Three years’ results on feeding laying hens rations containing different amounts 
of meat scrap indicate that tlie mash should contain 2il) per cent of meat scraji 
to secure maximum production without forcing the birds (K. S. R., 40, p. 875). 

Egg-laying tests at Hawkesbury Agricultural College, twentieth yearns 
results, 1021^22, F. H. Harvey and J. IIadlinoton (Agr. Gaz. N. S. Wales, 
33 (1922), No. 5, pp. 363-374, figs. 19 ). — This is the usual report of the annual 
egg-laying contest at Hawkesbury Agricultural College, New South Wales, for 
the year 1921-22 (E. S. R., 46, p. 273). 

Effect of coiilinement and green feed on number and hatchability of 
eggs, H. Atwood (TPcif Virginia Sta. liul. 178 (1922), pp. 12 ). — The results of 
two ye^irs’ experiments to study the effect of conlinement and green feeds on 
(lie number, fertility, and hatchability of eggs are reported in which each year 
six lots of 15 Wliite Leghorn yearling hens the fii-st year and pullets the second 
year were selected. Three of the lots w^ere conflned^in colony Jiouses, whereas 
the other three lots had access to a yard. All lots received a mash compose<l 
of 2 parts corn meal, 1 part each wheat bran, wheat middlings, and meat scrap, 
and scratch feed consisting of 2 parts corn and 1 part oats. 

During the six months of the first experiment, the confined pens consumcMl 
1,653 ll)H. of feed and laid 2,668 eggs, weighing an average of 50.6;i gin. each, 
as compared with 1,779 lbs. of feed consumed and 3,873 eggs averaging 57.94 
gm.'laid by the hens running out. Similar results were obtained for the second 
lest. In fiAc months the confined birds laid 2,556 eggs averaging 51.95 gm. as 
compared witli 3,215 eggs averaging 51.86 gm. laid by the birds running out. 
Sprouted oats and corn silage w^ere each fed to one confined pen, and they 
were alternated with no green feed for periods of two months in the rnins run- 
ning out during the first year, whereas in the second year eprn silage and beet 
imlp were each fed for the entire test to one confined pen and one pen not 
confined. The birds in the first test receiving sprouted oats, silage, and no 
green feed laid, resiiectively, 2,222, :4,104, and 2,216 eggs, and in the second test 
those receiving corn silage, beet pulp, and no green feed laid, respectively, 2,094,. 
1,940, and 1,737 eggs. 
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Tlie results of these experiments, as well as two others carried on from 1912 
to 1914, indicate that green feeds have practically no Influence in the number 
of eggs produced, but the fertility and hatchabllity of the eggs were increased 
by green feeds and not confining the hens. For the pens receiving sprouted 
oats, silage, and no green feed the first year, 72, 72.78, and 61.98 per cent, 
respectively, of the eggs Incubated hatched, and in the second test 58.8, 58.46, 
and 66.89 per cent of the eggs hatched from the pens receiving, respectively, 
silage, beet pulp, and no green feeds. In the first and second tests, respectively, 
77.06 and 69.18 per cent of the eggs from pens not confined were hatched as 
compared with a hatchabllity of 62.32 and 41.25 per cent for the eggs from the 
confined pens. 

The egg production compared favorably and the hatchabllity of the eggs was 
slightly better for two other lots of birds in the second test in which serai- 
solid buttermilk replaced the meat scrap in the ration. 

DAIEY FAEMING— DAIRYING. 

The protein requirements of dairy cows, J. L. Hills, 0. L. Beach, A, A. 
Borland, II. M. Washburn, G. F. E. Story, and C. II. Jones {Vermont 
Jtul. 225 (1922) y pp. S-109 ). — The results of experiments porforined from 1906 
to 1919 are reported, dealing with the effect of rations containing varying 
amounts of protein on the weight, condition, quality of milk, and milk produc- 
tion of dairy cows when fed on one ration over long periods of time or wiien 
different rations were alternated, also to study the relation of the digestible 
nutrients In the food and that accounted for in maintenance and milk with 
referen(‘e to the present feeding standards, and to study the changes in milk 
flow* due to advancing lactation, abortion, or abrupt changes in the ration. 

Three different rations were fed in the test which were designated as the 
low, medium, and high protein rations, and after 1914 a very low protein ration 
was also fed to some of the aulinals. All rations were calculated as nearly as 
jKissible to contain the same amount of ash, digestible crude fiber, and total 
digestible nutrients and were to supply the same amount of feed to animals of 
e(iual production. The distinguishing characteristics of the rations were that 
the grain mixture in the low protein ration should contain from 9.5 to 10 per 
cent digestible protein, have a nutritive ratio of 1 : 8.6, and furnish 1.5 lbs. of 
digestible protein daily to the average cow yielding 15 to 20 lbs. of milk. The 
respective characters of the medium protein ration were 15.5 to 16 per cent 
protein, nutritive ratio of 1 : 6.4, and 2 lbs. digestible protein ; high protein 
ration 21.5 to 22 per cent protein, nutritive ratio 1 : 5, and 2.5 lbs. digestible 
protein ; and the very low protein ration 6.5 per cent digestible protein, nutri- 
tive ratio 1:11.6, and supply 1 lb. of digestible protein to the average cow 
daily. In formulating the rations, Uie feeds used were of necessity different to 
get the different percentages of digestible protein, but all cows received dally 
rations of from 20 to 40 lbs. of corn silage and 8 to 20 lbs. of mixed hay, as 
well as some miscellaneous roughages from time to time. The grain mixtures 
were made up as follows : Very low protein ration 100 lbs. wheat bran, 100 lbs. 
ground oats, 300 lbs. corn-and-cob meal, and 100 lbs. hominy feed ; low protein 
ration 800 lbs. wheat bran, 200 lbs. ground oats, and 2(X) lbs. hominy feed; 
medium protein ration 300 lbs. wheat bran, 175 lbs. ground oats, 100 lbs. gluten 
feed, and 125 lbs. cottonseed meal ; and high protein ration 200 lbs. wheat bran, 
100 lbs. ground oats, 200 lbs. cottonseed meal, and 200 lbs, linseed meal. 

The amount of grain fed each cow depended on the milk solids she produced. 
Only one-half of the regular amount of grain was fed when pasture was good 
during the spring and early summer. The high, medium, and low protein 



174 


EXPEKIMBNT STATION RECORD, 


L Vol. 48 


ratiuus were fed aecordiug to ttiree different methods, each ration being fed to 
one group of cows continuonsly over several lactation periods as long as it 
was possible to maintain them in the experiment (long continuous group). 
With other groups of cows the rations were alternated witli lactation periods 
(lactation alternation group), and other cows, wliich were mostly too old or 
too young for the above groups, received rations which were alternated every 5 
weeks during the winter-feeding period. The very low protein ration was fed 
only to long continuous and lactation alternation groups. 

At the start of the test there were 21 cows in each of the long continuous, 
lactation alternation, and short alternation groups, which were divided to re- 
ceive the different rations. Due to injury or necessity, some cows were removed 
and others added as they became available from time to time. Records were 
kept on a total of 105 different cows, which for the long continuous trials Included 
170 lactation periods, for lactation alternation trials 153 lactations, and for the 
short alternation periods 127 different groups fed during 3 to 6 5-we^k i>eriods. 
Data collected during the test included records of the milk produced and feed 
consumed, wliicli were regularly analyzed, live weights, physical condition of 
tlie animals, and dates of calving and going dry, as well as a mass of other 
material. Tlie data reported liave been computed in several different ways for 
the entire year and for the winter months to make the results more certain. 

In discussing the effect of the different rations on milk production, the author 
concludes that the medium protein ration produced practically as much milk ns 
the high protein ration, that the low protein ration produced 95 per cent as much 
as the above, and that the very low protein ration seemed almost as effective ns 
the low protein ration for milk production. The following table shows the rmtri- 
eiils consumed and the milk produced daily, as well as tlie average live weight 
of cows on the different rations for the entire year : 

Average live weight, daily milk produced^ and nutrients consumed during the 
year by the cows on the different rations. 


Protein ration 

Live 

weigia. 

1 

i In daily feiHl con- ! 
1 sumod. 1 

Daily production. 

1 Total 
digestible 
! nutrients. 

Digestible 
protein. ' 


1 


Lbs. 

Lbs. 

Lbs. 

1 

Lbs. 

Lbs. 

Lbs. 

Low 

m 

11.80 

1.20 

17.0 

2.41 , 

0.84 

Medium 

90(i 

11.70 

1.04 

i 10.4 

2.38 1 

.85 

High 

896 

1 12.00 

2.09 

17,4 

2.47 i 

.80 

Veiy low 

831 

9.35 

.75 

14.9 

2.21 1 

.79 

IjOW i 

872 

1 10. 15 1 

1 

1.02 

16.6 ! 

2.33 i 

i 

.80 


1 Keoords after 1914 wmparable with feeding of very low ration. 


The rations containing the larger amounts of protein seemed to be. better 
producers of live weight, though the low-protein ration was ample to hold 
or Increase the weight of growing animals. “Aside from the fact that the 
cows fed the very low protein ration for several years were somewhat more 
si>are in flesh as a result, their bodily vigor and serviceability did not seem 
to be affected,” Tlie composition of the milk was in no way affected by 
the different rations except in casein and albumin content, which seemed to 
vary slightly with the protein content of the ration. 

“ Disregarding the effect on the continued physical well-being of the animal 
which might result from long continued usage of, for example, a very restricted 
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ration, the short alternation trials gave results whidi were not materially 
unlike those afforded by the long-time experiments.” 

Cows served three months after calving yielded during the first nine months 
approximately nine-tenths of the milk flow of the previous months, and during 
the tenth to twelfth raontiis five-sixths of the milk flow of the previous mouths. 
Abortion was found to cause an average reduction of 22 per cent in milk yield, 
llased on 394 weekly records preceding and following abrupt changes in the 
ration, increases in protein tended to retard the normal decrease In milk flow 
estimated at 2 per cent per week, whereas the opposite change made an added 
decrease of about 1 per cent. The results of this test tended to substantiate 
the feeding standards which recommend the smaller amounts of protein. 

A summary of the literature of protein usage by dairy cows is also given. 

[Studies in production, inheritance, and growth in dairy cattle at the 
Kentucky Station] {Kentucky Rpt. 1921, pt, 1, pp. S0-S2). — Studies of 
the influence of age and pregnancy on production from records in the Register 
of Merit of Jersey cattle showed that open cows slightly exceed pregnant cows 
in production, and that 2-year-olds produce 73 lbs., 3-year-olds 81, 4-year-oIds 
5-yoar olds 92, and 0-year-olds 90 lbs. of butter fat compared with 100 lbs. 
for 7-year-ol(ls. Other studies have failed to show any correlation betw'een 
the size or shape of tlie es<‘Utcheon, the amount or color of body secretions, 
and the yield of milk or butter fat. The Selvedge type of escutcheon was found 
most common in Jerseys, whereas the Flandrine type is most common In IIol- 
steins, Guernseys, Ayrshires, and Kerrys. 

Of the Jersey cattle studied, 06 per cent were found to be solid in color and 
have black tongues and switches, whereas 12 per cent were broken colored with 
white tongues and >vhite switches. Of the solid colored individuals 89 per 
cent had black tongues and switciies, whereas 71 per cent of the broken col- 
ored cattle had white tongues and switches. 

Six Jersey heifers averaging 32.8 in. in lielght at six months of age 1 )ju 1 
gained 15.1 in. at 4^ years of age, 11.1 in. of wdiich w^as due to deei>ening of 
tlie chest and 4 in. to a lengthening of the legs. 

Who’s who among Holstcin-Fricslan sires, It. E. Hi nt {Holstein-Frivsian 
WorUI, 19 (1922). Yos. 31, pp. 13^13, 28, 30. 32: 32. pp. 28, 30~S2).-~Thc study 
pi‘eviously reported (E. S. R., 47, p. 279) is revised to date by including the 
records reported in volume 32 of the Holstein-Frieslan Advanced Registry. 

Is midday milking profitable? J. Nh.rson {Mahno. Liiria UushOll. ^iallsk. 
Kvrtlsakr., 1922, No. 1, pp. 02-72, fly. 1). — The author reports the results of 
tests with 75 high and medium producing cows at four different farms to deter- 
mine whether milking at 9.30 to 10.30 in the morning increased the milk and fat 
prodn<*tion of high and medium producing cows that were milked at 4 to 4.30 
a. m. and 4 to 5 30 p. m, sufficiently to warrant the extra milking. For cows 
producing over 20 kg, (44 lbs ) of milk per day the midday milking incnnised 
their production by an average of 1.6 kg., but for cows producing from 12 to 20 
kg. there w'^as an average daily increase of only 0.3 kg. The average fat per- 
centage of the milk was practically the same in either case. From an economic 
viewpoint tlie author concludes that the midday milking would not pay unless 
the cows gave over 14 kg. of milk per day. 

The relation of fat to fat-free dry matter in milk, F. Rktss {Milchw. 
Zenihl., 51 {1922), No. 11, pp. 121-12 ^). — Analyses of milk samples are pre- 
sented which show that the fat in milk Is not necessjirlly an Indication of the 
other nutrients, since they may or may not vary In proportion to the amount 
of fat. 

An analysis of camel’s colostrom, H. L. Fales {Jour. Biol. Chem., 53 
(1922), No. 2, p. SS9 ). — A sample of camel’s colostrum, taken two days after 
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parturition, was described as thick, rich, and creamy white, with less taste 
and odor than cow’s milk, showing an amphoteric reaction to litmus, and hav- 
ing a specific gravity of 1.038. The milk contained 7.4 per cent of fat, 4.2 per 
cent of sugar, and 5.4 per cent of protein consisting of 4.1 per cent of casein, 
0.5 per cent of albumin, and 0.8 per cent of globulin. The ash content was re- 
ported as 0.893 per cent. 

On abnormal milk and on the influence of an aseptic udder inflamma^ 
tion on the composition of the milk, B. Sjollema and J. E, van per Zande 
{Jour. Biol. VJicm., 5S (1922), No. 2, pp. 51S-5S0). — A study of abnormal milk 
similar to the one previously note<l (B. S. R., 47, p. 784) is reported. In which 
analyses of milk ironi aseptic inflamed udders were made. The changes were 
found to compare closely with those changes which occur with septic inflamma- 
tion due to strepto(*(K‘el. An aseptic al^scess in the region of the neck due to 
an injoc‘tion of turi>ontiue was found to have a very slight influence on the 
composition of the milk. 

Keiiioval of garlic flavor from milk and cream, S. H. Ayeks and W. T. 
.ioHNsoN, JR. (Ire Cream Rev.y 5 {1922), No. 11. pp. 60, 62, fig. I).— Experiments 
are reported in which it has boon possible to remove onion or garlic flavor from 
milk and cream by lieatiiig the milk to 145® F. and blowing air through it for 
30 to 00 minutes. While the air is being blown through It, the milk Is pumped 
into another tank liaving a perforated bottom, through which it runs back into 
the original container. 

Creamery Inspection in New Jersey, F. C. Button {New Jersey Stas. Oirr. 

{1922), pp. 16, figs. 2). — This is the usual report of creamery inspections in 
New Jerse> for the year ending .June 30. 1922 (E. S. R., 47, p. 180). 

Bacterial content of butter, (x. D. Tomm (AU7i. 1st. ^per. Casetf. Lodi, 1 
11922), No. 2, pp. 55-70). — Bacterial counts of five samples of butter are given 
as determined by cultures made on gelatin and agar media. These samples 
AJiried from 3t),2(M) to 7,3t»0,(K)0 l>acteria per gi*am of butter. The variation 
was attributed to differences in the temperature and length of time at which 
the milk was stonnl and the methods of inaniifa<*turing the butter. 

Standardization of rennet extracts, It. II, Leitch {Scot. Jour. Agr,, 5 
{1922), No. 3, pp. 292-299, fig. 1). — Due to the variation in the time required 
to coagulate milk with rennet and the difficulties which thus occur in making 
an effort to standardize rennet, tlie author suggests the use of reconstructed 
ndlk powder for testing rennet. 

Pasteurization of whey and buttermilk or testing all cattle necessary to 
protect hog markets, .T. P. Norgord {Buffer, Cheese, and Egg Jour., 13 {1922), 
No. 35, pp. 36-38). — This is a discussion of the importance of pasteurizing 
vhey and buttermilk used for hog feeding because of the prevalence of tuber- 
culosis in liogs, partly at least attributed to milk from tubercular cattle. 
Pasteurizing whey and buttermilk was found to be an advantage to the 
creamery because of the assistance it rendered in keeping the cans and other 
utensils free from bacteria and molds. 

A simplified method of instruction in standardization of the ice cream 
mix, N. E. Otj^on (Ice Cream Rev., 5 (1922), No, 9, pp, 6, 8, iO).— The author 
suggests a method of standardizing the Ice cream mix for the special benefit 
of the beginner. 

Calculating the ice-cream formula, W. B. Combs and W. H. Martin (Joe 
Crearn Trade Jour,, 18 {1922}, No. 8, pp. An algebraic method of cal- 

culating the ingredients of the ice-cream mix is described. 
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VETEEXHART MEBICINE. 

Studies on complement fixation. — VI, The velocity of fixation of comple- 
ment with bacterial antigens, R. h, Kahn and S. R. Johnson (Jour. Infect. 
Diseases, SI (1922), No. 5, pp. i1 6-425, figs. 6). — The studies reported in an 
earlier paper of the series (E. S. R., 46, p. 276) have been extended to deter- 
minations of the velocity of fixation of complement at different temperatures 
with the following bacterial antigen antibody complexes: Bacillus abortus 
with si)eclflc bovine serum and B. typhosus, B. paratyphouus A and B, B. mallei, 
and B. pullorum with specific rabbit serum. The fixation periods were 0.5, 15, 
and 30 minutes and 1, 2, 3, 4, 5, and G hours, and the temperatures room, 
water bath, and ice box. 

With the exception of B. pullorum, the various reactions were similar in 
that the velocity of complement fixation was practically the same at the 
dilfcrent temperatures and lhat a fixation period of 4 hours at ordinary ico- 
box temperature was supmior to a 1-hour period in the water bath, the latter 
I>roving insuilicient for complete fixation and too high a temperature for pres- 
ervation of the complement. It is (‘inphasizeil, however, that while the ice- 
box fixation is undoubtedly superior in most cases to the water bath, the 
period of fixation should be judged in each case by preliminary titration for 
different lengliis of lime, and that lids preliminary test should include the 
use of difTerent concentrations of serum. '‘The numerous ways of preparing 
bacterial antigens combined with the varying (‘omplement fixation procedures 
employed by difTerent workers, in our opinion, necessitates this step until we 
learn more of tlie laws governing the phenomenon of complement fixation.” 

Studies on complement fixation. — VII, The determination of the opti- 
mum amount of antigen in complement fixation tests, R. L. Kahn and S. R. 
Johnson (Jour. Infect. Diseases, 81 (1922), No. 5, pp. 426-481). — In this con* 
tinuation of the above series, the authors discuss the present methods of 
titrating antigen for corai)lcmeiit fixation tests and suggest that they are based 
oil the wrong assumption that the greater the concentration of antigen the 
stronger the reaction, while the aim should be to find the amount of antigen 
which will give reactions of high sensitiveness with weakly positive serums. 
The experimental work reported consisted principally of the quantitative 
reaction between seriiin and antigen In compJeinent fixation tests with three 
Wassermann and three bacterial antigens, namely, Bacillus abortus, B. mallei, 
and B. typhosus. 

The data obtained with the syphilitic scrums confirm the suggestion lhat 
there exists an optimum range of antigen which will give complement fixation 
tests of high sensitiveness with comparatively weak serums, and that the em- 
ployment of excessive amounts of the antigen may render weak reactions 
negative. With the bacterial antigens and specific Immune serums a similar 
optimum range of fixation for these tests could not be demonstrated. It is con- 
sidered, however, that there is no advantage in employing excessive amounts 
of bacterial antigen, and that unnecessarily large amounts of antigen may lead 
to nonspecific absorption of complement. 

The influence of age and temperature on bacterial vaccines, W. F. Har- 
vey, K, R. K. Iyengab, and S. R. Christophers (Indian Jour. Med. Research, 
8 (1921), No. 4, pp. 715-721). — ^In this investigation tlie authors have studied 
the elTect of temperature and age upon typhoid and cholera vaccines as de- 
termined by the agglutination reaction of the blood serum of pigeons following 
the injection of vaccine which had been kept for different periods of time at 
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room temi)erature (from 10 to 20** C.) and at 37®. The typhoid vaccine was 
sterilized by heating for 1 hour at 63® and by the subsequent addition of 0.5 
per cent phenol, and the cholera vaccine by the simple addition of 0.6 per cent 
phenol. The change in appearance of the vaccines with age and exposure 
was also studied by measuring the turbidity in a tlnturometer. 

There was no change In the agglutination response to either vaccine during 
the entire period of 48 weeks and for the various temperatures employed. The 
cholera vaccine showed a rapid loss In measurable turbidity at first, but did not 
undergo any rapid change later. There was no appreciable change in the 
turbidity of the typhoid vaccine. 

Some antigenic relations of the bipolaris septicns group of bacteria, 

L. M. Roderick {Jour. Infect. Diseases, SI (1922), No. pp. S1S-S25). — With 
a view to determining the specificity of various strains of the bipolaris septicus 
group, an Investigation was conducted at the North Dakota Experiment Station 
on the specificity, as determined by the complement fixation test against cul- 
tures Isolated from various hosts, of serums from rabbits In which only a single 
culture strain was used for each rabbit The serums were prepared by the 
usual processes of immunization, first by subcutaneous injections of increasing 
doses of dead organisms, and later with subcutaneous and intravenous injet'- 
tions of live cultures. The cultures used included two each of bovlsepticus, 
suisepticus, ovisepticiis, and avlsepticus and one of rabbit septicemia. For the 
c‘omplement fixation tests preliminary titrations were mode with increasing 
qmintitles of antigen against a constant quantity of serum. For the final 
quantitative titration from two to six times (usually three times) the antigenic 
dose, as shown by the preliminary titration, was tested as a constant ngain^it 
decreasing quantities of the serum. The data obtained were analyzed by 
calculating the average quantities of a serum which Were Just sufllcleiit to 
produce fixation with the various culture antigens. 

This analysis showed that the average amount of ovisepticus and avlsepticus 
serum necessary to produce fixation in 80 titrations with boviseptlcus and sul- 
septlcus cultures was 0.054 cc., while in 48 titrations with ovisepticus and avi- 
septicus cultures an average of only 0.0087 cc. was required. Similarly, with 
bovlsepticus and suisepticus serums the average amount of the serum in 43 
titrations with ovisepticus and avlsepticus cultures was 0.083 cc. and in 42 
titrations with the homologous cultures only 0.018 cc. 

A repetition of part of this work by the Bureau of Animal Industry, U. S, 
I). A., gave similar results. In 85 titrations of ovisepticus and avlsepticus serum 
with boviseptlcus and suisepticus cultures 0.0475 cc. of serum was required for 
fixation, while with liomologous cultures only 0.0107 cc, was required. Similarly, 
witli boviseptlcus and suisepticus serums the average amount of serum in 44 
titrations with ovisepticus and avlsepticus cultures was 0.046 cc. and with 
homologous cultures 0.0308 cc. 

These dlfTercDces are thought to indicate that there are two tyj^es of the 
bipolaris septicus organism, a bovine-swine type and an ov!ne-avian-i*abl)it-cavia 
strain. The latter type i.s considered to be the more pathogenic and the former 
the more saprophytic. 

Report on the veterinary service of Saxony for 1920 (Bcr. Vetcrinanv. 
Freistaat Sachsen, 65 {1920), pp. V-{-220). — This is the usual annual report 
(E. S. R., 46. p. 479). 

Experimental studies on foot-and-mouth disease made at the Royal 
Farm of Poggia a Cajano, near Florence, Q. CJosco and A. Aguzzi (Vet. 
Jour., 78 (1922), No. 568, pp. S7M78).— It has been established “(1) that the 
l>ulp of certain lymphatical ganglia, inoculated subcutaneously, is virulent; 
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thus an attenuated clinical form of the disease with quite particular charac- 
teristics would be reproduced in oxen. The pulp of the spleen, Inoculated sub- 
cutaneously, is also virulent, and causes in oxen a form apparently more serious 
than that which is reproduced with the blood virus.” 

The cutaneous lesions of rinderpest and the rdle of hides in the trans- 
mission of the disease, G. Cubasson (Rec, M6d, Vdt., 97 (1921) j No. i, pp. 
19-26; ahs. in Trap. Vet. Bui., 9 (1921), No. S, pp. 169-171). — The author gives 
a detailed description of the lesions observed in a recent large outbreak of 
rinderpest in West Africa. He is of the opinion that the importance of hides 
us a source of infection has been exaggerated. It is claimed that no case of 
cattle plague in French West Africa has been definitely traced to contagion 
from the hides of infected animals, and it seems probable that the infective 
I>eriod of hides Is short and the danger of their spreading the disease small 
unless they are transported Immediately after flaying a fresh carcass. 

Camel surra, H. K. Cross and P. O. Patel (Punjab Dept. Agr., Vet. Bui. S 
(1022), pp. 19, fig. 1). — This account includes the results of investigations of 
(itinel surra conducted by the authors. Their experiments liave shown that 
the now species Ornithodoros erosHii Is capable of transmitting the disease to 
healthy animals 07 days after feeding on an infeeded surra animal — though 
not prior to 47 days — indicating a development of the tiTpanosome within the 
Ihk. It it thought that the fact that tliis new species of Ornitliodoros is cai)ahle 
of transmitting surra after a long interval Ijetween feeding on an infected 
animal and a healthy animal may account for surra breaking out yearly 
I periodically in the same stables and in the same districts though cases of surra 
have not been imported into these stables or districts. Through the agency of 
(liese ticks the disc^ase may he carried over from year to year. When an 
animal becomes Infected through the agency of ticks, the disease can be rapidly 
Siu-oad by direct transmission through the agency of certain tabanids. 

Hints on matters connected with the management of dipping tanks 
(Mauritius Dept. Agr., Oen. ^cr., Bvl 22 (1021), Eng. eiL, pp. 8). — These hints 
tleal with the rectification of the strength of solution in dipping tanks, the 
o\idatioa of arsenites to arsenates in dii>ping solution, the disposal of used 
solution from dipping tanks, and the treatment of accidental cases of arsenical 
IK)lsoaing in stock. 

On the Identity of Ascaris lumbricoidcs and A. suilla, C. 11. Barker 
(Tijdsehr. Vergelijk. Geneesk., 6 (1921), No. S, pp. 160-230, pis. 6, figs. 5) — 
The author’s studies, here reported at length and supported by complement fixa- 
tion tests, have led to the conclusion that the two forms repre.sent a single 
species, the name A. lumbricoidcs being applicable to the parasite of swine as 
well as to that of man. A bibliography of three pages is included. 

The Ascaris of cattle, J. W. S. BIacfie (A7in. Trop. Med. and Parasitol., 16 
(1922), No. S, pp. SllSlS, figs, i?).— This is an account of an Ascaris received 
from Kumassl, In the Gold Coast, which differs In certain important points 
from A. vitulorum Goez as described by Ransom (E. S. R., 25, p. 387). 

Bacteriology and pathology of sterility in cattle, D. C. Beaver et al. 
(Minnesota 8ia. Tech. Bui. 5 (1922), pp. 6-91, pis. 12). — In this work the 
authors first discuss the development and the anatomy of the genital tract of 
the cow and the physiology of reproduction. Then follows a classification and 
a general oonsideratlcm of sterility. Under the heading of The Present In- 
vestigation, the authors discuss methods of study and report In detail 19 cases 
investigated. 

A careful study of the cases shows the organising most Important in infec- 
tions of the genital tract of the sow to be streptococci and BadUue pyogenes. 
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These types being responsible for the greater number of infections. “ In all 
cases of severe nonspecific metritis and other suppurative processes about the 
genitalia, B. pyogenes combined with streptococci, or the latter alone, have be<m 
isolated. Other organisms are not regarded as playing a primary rdle. Unless 
the bacteriologic study is made during the progress of active infection, these 
types as well as others will most often not be found. In sueh cases one views 
only the results of Infection, the active process having subsided. It is for this 
reason that in nearly all cases when no gross evidence of active inflammation 
exists the genital tract is sterile. The vagina, cervix uteri, and conms uteri 
must be excepted. 

“ Organisms are not normally harbored as commensals in the Internal geni- 
talia of the cow, with exceptions ns already made. . . . Hydrosalpinx, the end 
result of active inflammation, existed, cultures from which were sterile. . . . 
Many other examples of a bacteria-free genital tract may be found in the case 
reports. . . . The absence of B. abortus (Bang) supi>orts the previous view 
that it is not found in ijuerperal infections that i)erslst for any length of time, 
and that it does not jKjrhist, so far as is known, in the genitalia of the cow. 
li. abortus was not isolated from any of the cases studied.” 

It is pointed out that the theory of infection does not explain all (*ases of 
sterility. Where no evidence of Infection, past or present, exists and the 
animal is sterile, the ovaritis must be looked to a.s the cause of the eorulition 
except, of course, where malformation of the genitalia exists. 

A bibliography of (>4 titles is included. 

Abortion disease in Wyoming, G. Ei.dkk {Wyoming i^ta. Circ. 18 (1922), 
pp. 6), — This is a popular summary of information on infectious abortion, with 
information on the treatment of cows that have aborted. 

The relation between the accumulation of globulins and the appearanc(’) 
of agglutinins in the blood of newborn calves, M. 1^ Obcutt and P. E. Houk 
(Jour. Expt, i/od., 36 (1922), No, 3, pp. 291-308 ). — Data are report('(l on the 
agglutination titer and tlie distribution of proteins in the blood of calves before 
and after tlie ingestion of colostrum, the agglutination titer of which was also 
determined. 

The data presented show tliat the agglutinins which the newborn animal 
acquires by the ingesti<ai of colostrum are associated with the direct absorption 
of the globulins of the colostrum. “ Whether or not agglutinins can be obtained 
and absorbed Independent of the globulins we do not know, but it appears doubt- 
ful from the work of investigators who have studied the chemistry of 
immunity.” 

Further evidence of association of agglutinins with globulins Is presented in 
data obtained in the fractional precipitation with sodium sulpliate of the pro- 
teins of colostrum and of serum with high agglutination titer for Bacillus 
abortus. The protein, or protein mixture, precipitated up to and including 10.4 
per cent of sodium sulphate was found to carry with it the agglutinins, a large 
proportion of Avhich is absorbed by the fraction precipitated by 14.2 per cent 
sodium sulphate, euglobulin (E. S. K., 47, p. 715). As shown in a previous study 
(E. S. R., 47, p. 403), this fraction is absent from the blood of a newborn calf 
until after it has Ingested colost nun. 

Cow serum as a substitute for colostrum in newborn calves, T, Smith and 
B. B. Little (Jour. Ewpt, Med., 36 (1922), No. 4, pp. indication 

that the immunity to Bacillus abortus of calves receiving colostrum is due to 
protective antibodies accumulating in the colostrum up to the time of parturi- 
tion suggested the hypothesis that similarly the blood of the lactating cow 
should also contain these antibodies and in this case might serve as a substitute 
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for colo«trum for the protec’tlon of calves. To test this hypothesis three groups 
of 5 calves each were treated with the blood serum of the same cow, one group 
receiving the serum by intravenous and subcutaneous injection, one by similar 
injections and also in the milk of the first two meals, and one in the milk of 
the first two meals. The details of the experiment are given in notes concern- 
ing the individual animals in each series. 

In the fiii'st group receiving the serum by injection, 2 of the 5 animals lived, 
in the second group all lived, and in the third 3. In discussing these results 
in connection with those reported in the preceding paper, attention is called to 
the fact that in the animals whicli died the Internal organs were free or nearly 
free from B, coli and other intestinal types, showing that the serum had exerted 
a protective action similar to colostrum. The fatal cases following either colos- 
trum or scrum treatment are explained us due to either incomplete protection 
of the intestinal tract or imperfect digestive mechanism. Among the serum- 
treated calves which survived and were kept from 2 to 8 weeks before being 
killed Joint lesions were practically absent. 

ilulbar paralysis in cattle due to the action of a toxicogenic bacillus, 
a discussion on the relationship oi the condition to forage poison- 
ing ( botulism), li R. 8 ki>i>on (Jour. Compar. Bath, and Thcr., (7.9^^), 
Ao. .7, pp. fiifs 8). -The author reports at length studies of a jiceuliar 

paialylic (lusease of tattle which has occurred almost epi/.ooticaliy m Victoria, 
Australia, from time to time, usually in midsummer or early autumn, luiviug 
been most prevalent from 1890 to 1912. The studies, with the details of 
experiments with animals presented in an appendix, are summarized us 
follows : 

“ From llie bones ot an animal that had died of Midland cattle disease in 
Tasmania an anaerobic tuxicogeiiic bacillus has been isolated. The toxin of 
this organism lias been found capable of inducing sjmptoms of the natural 
<Iisease. Tlu‘se s.vmptonis coi respond closely with those due to BavilluH 
hoinliniiH (where massive doses oi tlie latter have been employed), but the 
oj'ganism now descrilxxl dilTers in its mori)hology and certain cultural cliar- 
uctors from B. boluhnu^^. The name B pm abolulinui< is therefore proposed 
for it. 

“ Midland cattb* tlisease seems to be identical with the disease termed ‘ im- 
liaetion paralysis’ In Victoria and ‘dry blble’ In South Australia, and also wdth 
‘ lamziekte ’ of South Africa. The last disease is considered by Thieler [E. S. U., 
28, p. 780] to be due to u bacterial toxin (analogous to, but not identical wiih, 
botulinus toxin) piMnluct'd by saproph.vtic bacteria in certain carcasses under- 
going putrefaction. No descaiptioii of this organism being yet availabl(‘, its 
relation to B. pm'uboturmus can not be stated, but it would seem probable that 
tliey are identical. 

“Prom the fact that the toxin of B. paraboiulinus has been found capable 
of inducing symptoms of forage poisoning in horses (natural disease and 
experimental botulism), it is concluded that it may be a cause of that condition, 
and possibly is the cause aeding In Australia. The toxins of both B. botullnus 
and B. parahotidinus lead to bulbar paralysis. The relationship of botulism 
and parabotullsm in cattle and horses is discussed.” 

A list of 26 references to the literature Is included. 

Hog cholera: Its nature and control^ K. Bibch (Neto York: Macmillan 
Co., 1922, pp. X+5ii, fign. This Is a work by the professor in charge of 
the New York State Veterinary College Experiment Station, Ithaca, N. Y. 

The several clmpters deal with the subject as follows; History and economic 
importance (pp. 1-dJ) ; nature and cause of hog cholera (pp. 7~16) ; methods 
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Of dissemination (pp. 17-20) ; complications (pp. 21-34) ; symptoms and lesions 
(pp. 35-57) ; diagnosis, differential diagnosis, prognosis (pp. 58-75) ; prepara- 
tion of antihog-cholera serum and hog-cliolera virus (pp. 76-117) ; methods of 
using antibog-cliolera serum (pp, 118-157) ; handling hog cholera In the field 
(pp. 153-^196) ; hog cholera, meat inspection, and garbage feeding (pp. 107- 
229) ; and control and eradication of hog cholera (pp. 230-246). 

Barcosporidiosis of swine, associated with advanced degenerative 
changes in the musculature, ih T. Oiieech (Jour, Ainer. Vet, Med, Assoc., 61 
(1922), No. 4, pp. 383-392, figsi. 4).— The author gives a description of cases 
examined, their histological appearance, a discussion of the causes of altera- 
tions in tlie affected musculature, freiiuency of occurrence in swine, and im- 
portance from a meat-inspection standiwint. 

The occurrence of ancylostomes resembling Nccator americanus 
amongst domestic pigs in Amazonas, R. M. Gordon (Ann, Trap, Med. and 
Parasilol, 16 (1922), No. S, pp. 295, 296). — Of 15 domestic pigs examined foi' 
ancylostomes in Amazonas, Brazil. 75 per cent showed an infestation with 
wliat is in all probability .V. amerwanus. The author concludes that such a 
high ijroportion of infection would indicate that, at least in this locality, the 
pig plays a part of some importance in the spread of ancylostomiasis. 

Equine piroplasmosis in Italy, M. Oaepano (Clm. Vet., Rasa. Polizin 
8:anit. e Ig. {Milan}, 45 (1922), No. pp. J 87-203, figs. 7). — The blood of a 
horse which has recovered from nuttalliosis is infective for a susi'eptible ani- 
mal, while the blood of a horse n^covered from babesiosis is not. Similar re- 
sults are obtained when the blood of an animal recovered from a double in 
fection is used. In Italy the geograi)hical distribution of nuttalliosis, which is 
transmitted by Rhipicephalus hnrsa, is much greater than that of babesiosis, 
transmitted by Margarvpus annulaim. 

Canine piroplasmosis, A. AIaktin and H LvsBuiunc iRvv, VH. {Toidouse], 
73 (1921), Nos. 9, pp. 52 1-5 SO : 11, pp. Om-Oll, ph. 2; ahs. in Ann. MM. IV/ , 
67 (1022), No. 1, pp. 19-22).— \ brief account is given of this disease. 

Experimental botulism in dogs, R. Gbaham and S. Kbjksln (Jour. Infect. 
Diseases, SI (1922), No. 5, pp. 402-406). — Evidence is prestmted that dogs are 
susceptible under certain conditions to type A botulinus toxin but not to type 
B. Uufiltcred type A toxin proved fatal when administered subcutaneously In 
doses of 01 cc. or more, but largo amounts (100 cc.) of the same toxin caused 
illness and death only in dogs from which food liad been withheld for 48 hours 
Type A spores detoxicated by washing and heating were without effect when 
injected sul)cutaueously. The internal organ and muscle tissues of horses and 
dogs which had died of type A botulism were consumed by dogs without 111 
efft‘(‘ts T>pe A antitoxin apparently protected dogs against lethal amounts 
of toxin. 

No symptoms of botulism were induced in dogs by the intravenous or sub- 
cutaneous injection of until tered type B toxin in liberal amounts. It is con- 
cluded that dogs are satisfactory animals for differentiating A and B botulinus 
toxins by subcutaneous injection. 

The diseases of the dog and their treatment, G. Miller (Die Krankheiten 
des Hundes und Hire Rehandlung. Berlin: Paul Parey, 1922, 3. ed., rev., pp. 
XII -4-513, figs, ^M).— This Is a revised edition of the author’s work on diseases 
of the dog. 

Spontaneous encephalomyelitis of rabbits, and its relation to sponta- 
neous nephritis, etc., C. C. Twout and H. E. Archer (Vet. Jour., 78 (1922), 
No. 568, pp. 367-372). — “A good proportion, 10 to 20 per cent, among certain 
stocks of rabbits suffer from a spontaneous encephalomyelitis. Tlie same may 
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he said as rej^ards tlie advent of spontaneous nephritis. It is possii>le that 
these two conditions are occasioned by a single virus, almost certainly a filter 
passer. The disease, while usually benign, may become suddenly virulent and 
lead to a high mortality. As with distemi)er of dogs, the disease is often more 
easily transmitted by cage infection than by artificial inoculation. Death 
would, in some <*ases, appear to be due rather to the renal than to the nervous 
lesions. In fatal cases the blood urea may be high and the urea concentration 
of urine low. There may be also allmminuria. There may l>e marked varia- 
tions in the lipase content of the blood.” 

Venereal spirochetosis in American rabbits, H. Nogt'chi {Jour. Ejpt. 
Med,, {VJ22)y No, 3, pp, 391-i07, pis, Jf). — ^Thls Is a report of studies of a 
disease of tlie rabbit due to a siarocbete, referred to as Treponema cumculi. 

Poultry diseases, including disease.s of other domesticated birds, with a 
chapter on the anatomy of the fowi, B. F {Chicago: Alexander Eger, 

JiV22, 3. ed,, rev, and cnL, pp. 3/fi, fujs JS '/) — This is a revised and enlarged 
edition of the work previously noted (F. S. II., Ill), p. 1593). 

Davainea proglottiiia, a pathogenic cestodc, in American poultry, IT. 
t'KAWi.KY (Jour, Amvr. Vet. Med. 61 {1922), No. S, pp. 305-310, figs. 6 ). — • 

The antlKU* reviews the literature relating to tliLs parasite and reports observa- 
tions of its 0 (‘currence and <»tTect upon fowls in Pennsylvania. 

Ipecac in the treatment of blackhead in turkeys, IT. W. Graybiix {Jour. 
Pharmacol, and Expt, Ther., 20 {1022), No. 2, pp. 115-119). — The curative (Effect 
of Ipecac reported by Wegefortli and Wegefortli at San Diego, Calif. (E. S. B., 
45, p. 380), led to the experiments liere reported. The results obtained by the 
author failed to confirm those of VVegeforth and Wegefortli, who, however, used 
turkeys considerably older. I'he mortality of approximately 50 per cent in the 
author’s tests indicates that ipecac has slight if any value in the treatment of 
1) lack head. 

BUBAL ENGINEEBINO. 

Hydraulics, II. W. King and C. O. Wisleb {Neir York: John Wiley cf 
Inc.; London: Chapman A IlaU, Ltd., 1922. pp. 17/ -f 237, figs. 133). — This hook 
deals wdtli the fundainontal principle^ of liydraulics and their application in 
engineering practice. While many formulas applicable to different types of 
problems are given, the purpose is ratber to bring out clearly and logically the 
fundamental principles which form the basis of such formulas rather than to 
emphasize the importance of the formulas themselves. Chapters are included 
on principles of liydrostutic pressure, pressure on surfa(‘es, immersed and float- 
ing bodies, relative equillhriuin of liquids, principles of hydrokinetics, flow of 
water tlirough orifices and tul)es, flow of water over weirs, flow of water 
through pij)es, flow of water in open cliannels, and hydrodynamics. 

Irrigation: Its relation to crop yields, soil, and “ brak ” (alkali), 
11. W. Tubpin (Union So. Africa Dept. Agr. Jour., 5 (1922), No. 2, pp. 15S-16S). — 
General information is given on tlie uetnl for irrigation in South Africa, water 
requirements of crops, and more especially on the effect of water on the soil, 
water and crop relationships, and alkali and irrigation relationships. The dis- 
cussion is based largely on the results of studies at some of the State experi- 
ment stations In the arid regions of the United States. 

Tests of drainage pumping plants in the Southern States, W. B. Gregory 
{U. S. Dept. Agr, Bui 1067 (1922), pp. 5i, pis. 2, figs, 9).— -This bulletin contains 
n short description of the various types of drainage pumping plants found in 
the southern coast country, and gives the results of tests thereof that have been 
made since 1909 by the Division of Agricultural Engineering of the Bureau of 
Public Roads. The different types include drainage wheel, chamber wheel. 
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centrifugal, and screw pumps, using steam nncl internal-combustion engines 
and electricity as power. The tests are given in detail, together with data on 
the cost of operation of plants. 

It is shown that the cost decreases as the size of tlie project Increases. The 
average cost per acre of operating a pumping plant for a project of 3,000 acres 
was approximately $1 per acre per year more than for a project of 7,000 acres. 
The most expensive plants for projects containing 2,400 acres or more were 
the steam plants with slide-valve engines. There Is little choice between the 
simple Corliss engine and the compound condensing tjrpe, the former having a 
slight advantage for projects of more than 6,000 acres and the latter being a 
little cheaper for projects of from 2,000 to 6,000 acres. The cheapest plant 
of all oi)erates by internal-combustion engines, and the difference In various 
plants depends quite largely on the cost of fuel. 

Soft water for the farm, H. B. Walker {Kans. Agr. Col. Ext, Bui. S8 
(1922), pp. 10, figs, 3). — Practical information on the design and construction 
of cisterns and cistern filters for the clarification and storage of rain water is 
presented in this bulletin. 

Durability of cement draintile and concrete in alkali soils: Third prog- 
ress report (1910-20), G. M. Williams et ai. (V. Dcpf. Com, Bur. 
^Uandards TechnoL Paper 214 (1922), pp. 46H-494. pis. 4, pg. 1 ). — In the third 
progress report of this cooperative investigation (K. S. K., 30, p. 86), the 
results of inspection in 1919 and 1920 of experimental draintile and concrete 
block installations at eight alkali-bearing projects in the West are presented. 

These indicate again that materials of good quality and proi>er workman- 
ship are of great importance In the production of concrete which is to be 
exposed to alkali soils and waters. The action noted on surfaces of concrete 
blocks of the best quality after one year of exposure in sulphate waters has in 
most cases been progressive, depending upon the conditions of exposure. The 
extent and rapidity of disintegration In sulphate waters were found to depend 
upon the concentration of the salts in the vraters to which the concrete was 
exposed. In blocks containing reinforcing rods disintegration appeared to l>e 
aided and accelerated in some cases by corrosion of embedded steel and conse- 
quent cracking of the concrete. 

Disintegration was found to he brought about only by those salts which 
are in solution. For the same concentration of soluble salts and for the 
snnie aggregates, the resistance of mass concrete to alkali action appeared 
to vary wltli the cement content or richness of mixture. 

The conclusion is drawn that alkali salts are not uniformly distrlbutetl 
throughout the soil or large bodies of seepage waters, and it will be difficult 
to determine in advance the concentrations to which a structure may later be 
exposed. A systematic scheme for sampling soils should furnish Information 
as to the (luantities and types of salts available for solution, while analyses 
of seepage waters should indicate the concentrations present at the time of 
sampling. 

It is further concluded that seepage waters and alkaline soil (‘ouditior^s may 
be encountered which will disintegrate concrete of the best quality. 

In the investigations of cement draintile it was found that the use of con- 
crete tile in soils containing alkali salts of the sulphate tyiK) in considerable 
quantities is hazardous, since the best quality of draintile wei’e disintegrated 
during an exposure of less than six years. Porous or permeable tile, due 
to the use of lime mixtures or relatively dry consistencies, were disintegrated 
in sulphate waters of relatively low concentrations. Dense tile of flic best 
quality exposed to sulphate waters disintegrated under certain conditions, de- 
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pending upon the concentration of the salts in the seepage water and the alkali 
and moisture conditions in the soli Immediately surrounding the tile. 

It was found that disintegration may be manifested In sulphate waters by 
physical disruption caused by expansion resulting from the crystallization 
of salts In the pores, but that It is primarily due to chemical action between 
the salts in solution and the constituents of the cements. In the case of dense 
tile of low permeability exposed to sulphate waters, disintegration may occur 
at or just inside of the surface skin and progress into the wall of the tile. 
A thin outer skin of apparently unaffected concrete was apparent in the case 
of disintegration of the best quality of tile. The results Indicate that this 
carbonized coating, while immune to attack by salts In solution, is not water- 
proof, and alkali may pass through it into the mass. With a concrete or 
mortar of a given quality the disintegrating effect of sulphate waters seemed 
to vary with the concentration of the solution. 

Tilo made by the process commonly used, which allows the removal of forms 
iinn)cdi}]iedy after molding, were found to be more susceptible to disintegration 
where exposed to sulphate soils (»r waters than tile made of a wetter c<m- 
sist(‘ncy, requiring tlieir retention in the molds for a period of hours. The use 
of hand-tamped tile of plastic consistency, such that the jacket can he removed 
immediately after molding, is not recommended in sulphate soils and waters. 
Tile (►f plastic consistency, molded in the packerhead tyi)e of machine, were 
more resistant to alkali than tlie hand-tamped tile, but the best quality of 
packer-head nmchine tilo were affected by waters of higher salt concentration. 
I^tearn-cured tile showed no greater resistance to alkali action than tile cured 
by systematic sj>rinkling with water. Tile made of sand cement had less 
resistance to alkali action than tile made of Portland cement of the same pro- 
portions. Neither a tar coating nor a cement grout coating was effective in 
preventing the absorption of alkali water into the walls of the tile. No advan- 
tage was found in intmiucing ferrous sulphate into the cement mixture, and 
the use of this material reduced the crushing strength of the tile. 

It is concluded that if cement draintile are to be used in soils and waters 
containing 0.1 per cent or more of salts of the sulphate type, their installa- 
tion should l)e t>reced(Kl by an examination of subsurface alkali conditions, and 
that quality of cement draintile can best be measured by permeability tests. 
With otlier coiulitions equal, tile of the lowest permeability will be the most 
durable. Little deliiiite relation was found between permeability and the- 
related factors of porosity, absorption, and density. 

An appendix dealing with absorption tests of tile and with the presence and 
distribution of salts in Uie soil and their action on cement and concrete ia 
included. 

A. 8. T. M. standai'ds adopted in 1922 {Philadelphia: Amer. Boc, Testinp^ 
MaterialSy 1922, pp, 64, figs, tl).— This pamphlet contains 12 standards adopted 
by the American Society for Testing Materials in 1922. It Includes sections on 
nonferrous metals, cement, lime, gypsum, clay products, and miscellaneous 
materials. 

Farm Light and Power yearbook, 1922 {New York: Farm Light and 
Power Pub, Co., Inc., 1922, pp. 33S, figs. iSd).— This is a directory of manufac- 
turers and wholesalers of farm electric light and power apparatus and a manual 
of information on the operation and maintenance of electric generators and 
motors, gas and oil engines, storage batteries, wiring for light and power, acces- 
sories, appliances, etc. 

Motor vehicle transportation, H. 0. Spuaa {Rochester: Pub. Utilities Rpts.,. 
tnc., 1922, pp. $96 ), — ^The purpose of this volume is to bring together in con* 
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venient form the various rules, regulations, policies, and practices affecting 
motor vehicle transportation in the United States. 

Economy of tractor-drawn binders and mechanical stocking (ImpL and 
MacJu Eei\, 48 (192^), No, 569, pp, 640, 641, Offs, 3 ), — Comparative studies of 
the economics of harvesting oats with a horse-drawn binder, a tractor-drawn 
binder, a tractor and two binders, and a tractor-drawn combination binder and 
shocker are reported. 

Mechanical binding was found to effect a saving of 75 per cent in hand 
labor over hand binding. The combined operations of binding and sliocking 
gave results considerably superior to the two binders plus hand shocking. 
The mecdianlcally made shocks consisted of 0, 8, or 10 sheaves as desired, and 
were delivered safely and well out of the shocker cradle. 

The mec'liaiiical shocker is attached to the ordinary binder by two tubular 
stays, the more important one passing from about the center of the bull wheel 
and supporting a chain and sprocket wheel which transmit the drive to the 
shocker. Tl)e latter runs alongside but a little in the rear of the binder, so that 
its forecarriage, on which rests the sheaf-delivery fork, is exactly where the 
sheaves are delivered from the binder. As the first sheaf is released by 
the binder it is held by an arrangement until a second one arrives, and there- 
after a kicker device delivers a pair of sheaves simultaneously directly on 
the fork. The latter takes them over to the cradle where they lay lengthwise, 
with the straw end pointing rearwanis. Other sheaves come along until the 
requisite number is received, a special tying mecdianism passes binder twine 
around the whole, pulls it tight and ties it, and then the shock Is discharged 
t>utts downward. 

Septic tanks for sewage disposal, E. O. Welch and J. P>. Kelley {Ky, Apr. 
Col. Ext, Circ. 131 (1922), pp. S--19, flffH. 10 ), — Practical information on the 
planning and construction of septic tanks for sewage disposal, with particular 
reference to conditions In Kentucky, is presented in this report. It has been 
found that under conditions in Kentucky the tank should hold at least 24 
hours* flow of sewage, and that In a 2-chamber tank the siphon chamber 
should hold from one-third to one-half the flow of sewage in 24 hours. 

In the construction of disposal beds the tile should l>e jdaced at a depth 
of about 12 in. For the average Kentucky soil 40 ft. of 4-in. draintile will 
be required In the disposal bed for each person using the system. If the soil is 
quite porous or sandy 30 ft, of tile per person will be sufflcient. The distance 
between parallel lines of tile In the disposal bed should nor he less than 10 ft, 
and the length should be between 60 and 100 ft The disposal lines should 
liave a fall of from 1.5 to 2.5 in. per 100 ft., the former being for a clay •soil 
and the latter for a soil which absorbs water readily. It has been found that 
the liquid as it leaves the septic tank has not been purified sufficiently and 
should not be permitted to seep into the soil near a well or other water supply. 

Helpful hints on painting, M. J. Fabkeu. (Conn. Ayr. Cot. Ext. Bui. 55 
(1922), pp. 12 ), — Practical information on the selection of ingredients for paints 
and varnishes and on their proportioning, mixing, and application is presented 
in this bulletin. 


EUEAL ECONOMICS AND SOCIOLOGY. 

Causes of lilgli cost of production of maize and the remedy, E. Parish 
(Union So. Africa Dept. Ayr. Jour., /, (1922), No. 5, pp. 417-4^9, figs. These 
are summarized as low yield; high labor cost and high cost of grazing of oxen, 
costly methods of plowing, and the variable methods of payment of native 
labor; lack of diversity of crops, resulting in an uneconomical use of labor; 
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hijrli cost of iiiannj?einont ; overcapitalization of land or oxen, resulting in 
excessive overhead charges; fanning on capital borrowed at high rates of 
interest; nonuse of fallows and winter plowing; and failure to make the best 
use of the products of tin* farm. Other fa(*tors. with regard to which informa- 
tion was obtained in an investigation of tlie costs of produc.ng corn in tlie 
Union of South Africa for the season of 1920-21, are the area of land worked 
per implement, the average length of life of implements, the investment per 
100 acres of corn, and the ingeiinity of individual operators. 

Juvestigations with regard to profits from agriculture for the year 
ended February 28, 1021, E. Laitr et al. (Ann. Agr. HuisfiC, 23 {1922), No. 2^ 
pp. 87-141 )- — This report deals with investigations carried on in continuation 
of those previously noted (E. S. U., 40, p. 501). 

Colonization and rural development in California {California Sta. Cirt, 
247 {1922), pp. 72, figs, id).-— Several addresses are included here which were 
deliv'ered in a short course in land settlement held at rhe University of (Cali- 
fornia jn September, 1021. 

What should hr the nest step in rutal derclopmenif E. Mead (pp. 5-dO). — It 
is l)eld that land settUanent must become a public enterprise conducted on the 
basis of a policy of granting long-time loans to settlers at a low interest rate, 
providing farms for .settlers both from California and outside of the State. 

A farm business stimmary of 20 farms on the Durham State Land Settlement 
Colony for tlie tlscal yetir emhal (htoher 1, 1021, is given in four tables drawn 
up by 11, V. Wright The average net income of tlicso settlers was $1,181, 
more than etiougb to meet the amortized payments under the 80.5 year pUih, 
but only $120 more than the average net income of the farm laborer, $ 1,0014 
despite an average investment of nearly $15,tX)0 in the farm. Furthermore, 
the income from these laliorers’ allotments will be increased manyfold when 
the fruit trees come into hearing. 

Salcefing land for setllernGut, O. F. Shaw (pp. 31-88). — The Importance of 
establishing dotimte knowledge of the soil of tracts under consideration for 
State land settlements is emphasized. A soil survey is furtliermore deemed 
fundamental to accurately fixing the prices of component parts of the settle- 
ment, which may he and are extremely variable. 

Capital required by California settlers, R. L. Adams (pp. 39-C6). — Cost* 
of material and labor, implements and machinery, live stock other than work 
slock, and minor equijniieiit, as well as the proportion of labor to total cost 
of structures, are tabulated to indicate the probable required initial outlay 
In taking up a farm. The income possibilities of various important field and 
fruit and truck crops under California conditions are similarly presented. 
These tables show a range of acre returns from $6.55 to $301 for crops after 
they have become full bearing. It is estimated that the returns from inter- 
crops, alfalfa, and fruit crops during (he period of development will cover 
all necessary cash outlays, exclusive of labor and interest on money invested, 
and leave a total surplus. 

The capital needs of four types of farm business, the diversified farm, a 
deciduous fruit farm, a dairy and hog ranch, and a 2,000-fowl poultry plant are 
disaissed and summarized. 

Rural planning, J. W. Gregg (pp. 67-72). — Certain general rules to be fob 
low(^d in farm home planning are put forward. 

Conacre lettings {Ireland Dept. Agr. and Tech. Instr. Jour., 22 {1922), No. 
pp. 38~41)- — Some information is given here regarding the practice, known as 
conacre letting, of renting land for certain specified crops and for a definite 
period. Variations in different Irish counties in the texm and arrangements 
for payment are pointed out. 

30181—23 7 
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Memoranda for the use of the Joint Congressional Committee on short- 
time rural credits, ©ecember 20, 1921 (Washington: Oovty J92],pp. 172 ), — 
These consist of extracts from Rural Credits, Land and Cooperative, by 
M. T. Herrick ; Notes on Agricultural Credit Systems Abroad, by LeR. Hodges ; 
Farm Credit and Its Improvement, by V. N. Valgren ; Agricultural Credit and 
Cooperation in Germany, by L R. Cahill; extracts from reports on agricul- 
tural cooperation and rural credit in Europe; Short-time Farm Credit, by 
A. H. Benton ; the text of acts dealing with agricultural credit in the United 
States and in Canada; and reports on their operation. A digest Is given of 
the main features of the grain-marketing plan of the American Farm Bureau 
Federation committee of seventeen, and a short bibliography is Included. 

Local and imperial taxation as affecting agriculture, R. H. Rew (Jour, 
Farmers' Club [London], 1922, pt. PP, 73-92). — A greater increase in the local 
rate in rural districts than in that for urban centers in Great Britain between 
1914 and 1921 is noted and attributed to the fact that in rural areas the salaries 
and wages of elementary school teachers, policemen, and road men, which were 
greatly Increased during the period, form a larger proportion of the total 
expenditure tlian in urban areas. 

Tlie proposals for revisions of rates put forward by several organizations 
representing agricultural opinion are set forth. The grievance of all rate- 
payers is that local expenditure is unfairly charged on one kind of property, 
all other kinds being exempt; whereas for national expenditure taxation is 
avowedly adjusted on the principle of charging in proportion to income. The 
foremost grievance of ratepayers generally is that they are charged with the 
cost of services which are advantageous to the whole nation and not merely to 
the ratei)ayers of particular localities. It is held that the impression that 
relief of the rates from national taxation in respect of national services is 
exclusively an agricultural demand must be corrected. 

It is on the owners of agricultural land that the pressure of national taxation 
falls most heavily and unfairly. Tlie principal complaint of landowners is 
that the effect of the death duties is often not merely to reduce estates but 
tfrequently to dissipate them, and that estate duty, in particular, works greater 
hardship on agidcultiiral estates than on other forms of property, while in the 
case of income tax the so-called net income on which the tax is collected is in 
excess of the true net income received. The amount of local taxation imposed 
upon agricultural land is held to be of mutual interest to owners and occupiers 
alike. 

Storage of some root crops and other i>eri8hable farm products, I). S. 
Baybay (Philippine Agr., 10 (1922), No. 9, pp. 423-440). — This <lescnbcs experi- 
ments with root crops, fruits, and vegetables stored under given conditions in 
a seed laboratory, dark room, ordinary room, cellar, and trench at the Philip- 
pine College of Agriculture for about three months. Records were kept of the 
amount of decay and shrinkage, comparing the average percentage of loss of 
all the materials used in each storage room. 

The cellar was found to be the most efficient, the dark room ranking second. 
The highest percentage of germinating tubers, excepting ubl, was found In 
the trench. It is recommended that the utmost care should be exercised in 
harvesting the products to avoid bruises and other injuries, also that roots for 
storage should be harvested only during good weather. They should not be 
washed. An underground cellar with proper ventilation is recommended for 
storing roots, oranges and lemons, and some vegetables, such as the squash. 
Tubers should be air-dried before being stored. The trench is recommended 
for roots, especially those Intended for seed purposes. 
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Weather, Crops, and Markets (U, 8. Dept. Apr,, Weather, Crops, arid Mar- 
kets, 2 (1922), Nos, 15, pp, 297-320, ftps. Jf; 16, pp, 321-352, ftps, 17, pp, 
353-368, ftps, 2; 18, pp, 369-392, ftps. 2), — ^Temperature and precipitation charts 
for the weeks ended October 3, 10, 17, and 24, respectively, with weekly sum- 
inaries of weather conditions, are presented here, together with the u^^ual 
tabulated weekly refiorts and special articles on receipts and pi ices of im- 
portant classes of crops and live slock and the position in the markets of par- 
ticular commodities. Monthly summaries on crop condition arc given with 
forecasts of production. Tlie Octolier crop report is contained in No. 10, 
giving the usual estimated farm value of important products and averages of 
pric'es of live stock and crops received by producers September 15 and October 
], 1022, witJi comparisons. 

No. 18 contains a special article showing that the total volume of butter 
entering into international trade in 1920 was only about one-half as great as the 
annual average during the live years i)recedingthe war, and a review is given of 
outstanding changes brought about by the war and of changes in the seasonal 
trend of suiiply. Statistics of international trade are given through a period 
of years. 

Rules and regulations of the Secretary of Agriculture under the Food 
Products Inspc^ctlon Law of May 11, 1022 (U. 8. Dept, Apr., Off. 8ec Cire. 
160 (1922), pp. !l-\-6 ). — These rules and regulations supersede those previously 
noted (K. S. li., 4(1, p. 291). 

Legal phases of cooperative associations, L. S. Hitliuckt {U. S. Dept. Apr, 
Bui, 1106 (1922), pp, 7//), —Legal qu(‘stions with respect to the organization, 
conduct, and operation of cooperative associations are considered from the 
standpoint of incorporated associations witli capital stock, incorporated as- 
gociations without capital stock, and uni ncot*po rated associations. 

Producers’ cooperative milk-distributing plants, O B. Jfsness, W. H. 
Babueu, a. V. SvvARTiiouT, and 0. E. Clement (U. 8. Dept. Apr. Tint. 1095 
(1922), pp. 1/4), — The essentials for suecess in cooperative milk-distriiniting 
plants are set fortli here as a volume of business sulTicient to make economical 
orH'ratioii ])ossihle, etiicient management, conviction on the part of members 
that cooperation will bemdit them, adequate capital, maintenance of a high 
standard of quality in the product, and sound business policy. Specific con- 
tracts between the organization and producers are deemed advisable as giving 
stability and pi^rinanence (o the organization. Methods of financing; forming 
the association ; incorporating ; the building and equipment ; qualifications, 
duties, and resixmsibllities of the managers; problems of operating, including 
the .securing of an adequate and proper milk supply, efiicient and economical 
plant operation, and sales i>olicies and inotiiods of market distribution; and 
the records necessary are discussed in considerable detail. 1'he appendix gives 
suggested by-laws for a cooperative milk-distributing association, adapted 
from a bulletin previously noted (E. S. R., 38, p. 895). 

Rural sociology, J. M. Gille'cte (New York: Macmillan Co., 1922, pp. 
A7/-f57/, ftps. 19), — The purpose and scope of rural sociology are defined as 
the discovery of means of attainment of a sympatlietic understanding of the 
life of the farming communities and the application to them of rational 
principles of social endeavor. It is an applied science, while general sociology 
Is a theoretical one, and its field is represented as the formulating of pro- 
grams of betterment. The development and distinctive characteristics of rural 
society are described, and several types of rural communities are defined. 
About one-third of the volume Is given to a discussion of economic conditions 
and problems. Under the caption of rural Institutions are discussed farm wo- 
men and the home, the rural school and rural education, and the rural church. 
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Stuue special retiuisites of rural pr(*aress, iiiclucliDg the development of resident 
i*ural leadership, mitigation of rural isolation, and community building, are 
set forth. A list of questions and a suggested bibliography are included at 
t(ie end of each chapter. 

The rural church, M. Dawson (Conn. Apr. Col. E.vt. Bui. 5.} {1922), pp. 
12 ). — The iinportanc(i to the ('hurch of an understanding of the agricultural 
problems of the rural community that it serves and of cooi>eratiori with the 
program of the (Tovernmeiit for improving rural life is urged, from the point 
of view of the close c<mnection between economic progress for the community 
and sui)p(»rt for, and oppoitunity for larger service on tlie part of, the rural 
cl lurch. 

The rural literary and debating society, O. H. UN^^' 1 N {Ontario Dept. Apt\ 
Bui. 290 [1222], pp. 18 ). — The first part of this bulletin deals with the organiza- 
tion and management of the society, while the second part contains some sug- 
gestions for the use of speakers, with others for judges and critics. A few 
concrete illustrations are given, including a iirogram, a mock parliament, and 
a mock trial. 

The labor movement and the farmer, II. Kobiuns {New York: llarcourt, 
Brace tf Co., 1922, pp. VII -^195 ). — This is one of a series known as The 
Farmer’s Jlookshelf, edited by K. L. Butterfield. Statements regarding the 
\arious branches of the labor movement in the United States and In Europe, 
iis leaders, and the latest programs of trade unionism, socialism, the I. W. W., 
and communism, as well as International labor relations, comprise about one- 
half of the volume. Methods of agitation, the riglits and int(‘rests of tlie public 
as alTected by them, and remedies for labor’s problems, such as trade agree- 
ments, collective bargaining, the incorporation of unions, profit sharing, social 
insurance, labor legislation, mediation and arbitration, and Industrial courts, 
are discussed in the later pages. 

AGEICUITUEAL EDUCATION. 

List of workers in subjects pertaining to agriculture {V. Dept. Apr , 
List of Workers in U. 8. Apr., 1920-21, pp. 82A-98; 1921-22, pts. 1, pp. 87; 2, 
pp The usual lists of workers are given, part 1 setting forth those 

employed in the U. S, Department of Agriculture and part 2 thf>se at the 
State agricultural colleges and experiment stations. 

A plan for the organization of a county system of agricultural instruc- 
tion ill elementary rural schools, F. F. Wtndes {U. 8. Bur. Ed., Rural 8ehool 
Leaflet 6 {1922), pp. 8 ). — A plan is pr^^ieiited whereby county superintendents 
by using the workers already at hand may secure supervision of untrained 
teachers, correlation of effort, and division of labor among the various agencies 
at work in the county and organization of subject matter for study and teaching. 
Supervisors would be selected from among the Smith-Hughes teachers, county 
and home demonstration agents, extension teachers, and teachers in tlie county 
schools who ha\e had superior training and are in sympathy with rural life 
problems, and these would then proceed by visitation in the schoolroom giving 
demonstration lessons in the teaching of agriculture, calling the teachers to- 
gether in groups for definite instruction in agricultural subject matter and 
methods of teaching, and arranging that groups of untrained teachers may visit 
a school where good methods of leaching are being used. Certain of these 
supervisory workers should be selected to be directly responsible for (1) the 
supervision of teaching in the county schools, (2) the preparation of problem- 
project outlines for the use of teachers and students covering the essential farm 
enterprises of the county, (3) the organization of individual problem-project 
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outlines into a complete course of study, (4) the working out of plans whereby 
agricultural organizations at work in the county may be interested and assigned 
a proper share in the educational development of the county, (5) the organiza- 
tion of publicity, (6) the preparation of study outlines as guides to teachers In 
service, and (7) the collection of illustrative and reference material for the 
teaching and study of agriculture and making this material available. 

The Pennsylvania State plan of organization for teacliing agriculture and 
the Missouri State program for prevocational agricultural education are quoted 
in detail. A constitution and ))y-laws for groups of junior project workers are 
suggested. 

The winter short course for high schools, J. 10. ITri.n {Vooat. Ed. Mar;., J 
Eo. S, pp. 785-1 Wl).— During the year cikUhI July 1, 1921, 115 high 
schools in Illinois conducted classes in vocational agriculture. Twelve winter 
short courses, with an enrollment of 138 different students, were conducted 
according to the local community unit plan. Under the first of two methods of 
organization used, tlie short course^ students came to the high school every school 
day for all day or one-half day work, both in vocational agriculture and other 
subjects, during the dull season of the year; and under the other, the farmers 
were organized into a day class for in.struclion in agriculture only, for a short 
period during the winter months. The dilTerences between the organization of a 
short cour.se for the group of farm boys between the ages of 15 and 21 and that of 
a short course designed for farmers are pointed out. 

It is held that tlie full day short course conducted daily during the dull 
season mouths furnishes the most efficient use of the time available to farm 
boys. The greatest advantage of the full day or one-half day winter short 
course is the opportunity to offer instruction in other subjects than technical 
agriculture, such as English, farm arithmetic, community civics, etc., which 
will help fit the boy to live as well as prepare him for the vocation of farming. 

It is considered that instruction should be in one definite phase of farming, 
such as animal husbandry, crops, or soils, .success depending upon the local 
interests and the ability of the members of tlie cla.ss to use the information 
obtained. 

Accounts are given of two types of courses, one offered at Geneseo and one at 
Harvard, 111., during the winter of 1920-21. 

Experiences of Ohio in the conduct of part-time work in agriculture, 
It. Fife {Vocot, Ed. Mag., 1 {1922). Eo. S. pp. J7S-182). — Part-time technical 
courses (offered In 1921-22) for farm men in various age groups are noted. 
Tractor courses were found to be most popular. Eleven special instructors 
were furnished for 28 out of the 30 tractor courses given. These were given 
a week of intensive training by members of the department of agricultural 
education and by the specialist in farm pover in the department of agricultural 
engineering at tlie college. 

Tlie aim of the courses was to give a short period of practical instruction 
in operations which the average farmer can be expected to perform under 
the conditions and with the tools which he may be expected to possess. Groups 
of five students were assigned to lalioratory work of disassembling and 
inspecting used gas engines, previously provided. In several communities the 
Saturday following the close of the course was given over to a farm-power 
program of a popular nature. 

Some of the conclusions drawn from the experience with these courses 
are that initial part-time courses with groups should permit of the major part 
of the instruction through laboratory or field work, that fanners and farmers’ 
sons are usually willing to attend school if courses arc oifered which meet 
their specific problems, that satisfactory results can not be secured with mixed 
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age groups, that the use of visual or illustrative material is even more impor- 
tant than in the instruction of full-time students, that the indiscriminate lec- 
ture has no place in instruction of this type, and that newspaper and other 
publicity is a valuable adjunct in interesting prospective students. 

A comparatively low enrollment of young men, 10 to 25 years of age, is noted. 

A short course in farm shop work, W. F. BuncK {Vocal, Ed. Mag., 1 
No. 3, pp. 182-185 ). — A short course coiulucted by the dei)artinent of vocational 
agriculture of a high school in Franklin County, Ohio, during January, 3922, 
is described. 

Agricultural education and research [in Scotland] {Hcot. Ed. Agr. Rpi , 
10 {1921), pp. 26~41 ). — This section of the tenth annual report of the Board of 
Agriculture for Scotland records the year’s attendance at the agricultural col- 
leges of Scotland, the amount of extension work undertaken and its I'esults. 
tlie training offered for ex-service men in agricultural and allied occupations, 
and the work of continuation classes in agriculture. Research work carried 
on at each institution in 1921 is briefly outlined. 

[Agricultuial education in Algeria], T. Siffo {{<i(niit. (!cn. Ah/t'rie] 
Exi)Oh{' Ettvaiion (h'n. ALgMc, 1921, pp. 41f7~Jf89).- These pages continue ainiual 
reports on the agricultural Institutions and agricultural services previously 
noted (E. S. R., 47, p. 495). 

Home economics education section {Joui. Home Econ., Ilf {1922), No. 11, 
pp. 556-559 ), — The papers read before this seclioji at tlie lifteeuth annual iiieet- 
mg of the American Hume Economics Associatiem held at 0<.)rvallis, Oreg., 
August 1~5, 3922, are Home Economics in Adult (Tasses, by A. E. Richardson; 
Teaching CUuss<\s of Half a Million, by E. MacDonald; and Adjustments 
Desirable in Teaclier Training Institutions, by L. Stanley. 

Home economics extension section {Jour. Home Eeon., 14 {1922), No, 11, 
pp. 552-556 ). — The proceedings of this section at the meeting noted [jbo\e 
include the following i)apors: A Report on Rural lafe Survey, by H. M. Rowe; 
Are Home Demonstration IT'ograins of Work Educationally Sound, Economi- 
cally Important, So(*i(>logically Constructive? by C. W. PugsJey ; CoojKU'ation 
Betw’oen Home Demoustration and Research Specialists, by M. C. Denton; and 
Additional SiX'cial Training for Homo Demonstration Workers, by R. G. Smith, 
fl’lie recommendations of the committee on requirements in the training of home 
demonstration worliers are also given. 

The county agent and the farm bureau, ]\I. C. Bukkjtt {New York: Jfar- 
court, Brace d Co., 1922, pp. XVJ-\-269, pis. 8 ). — This is another of The Fanner’s 
Bookshelf series (see p. 190). 

County programs of work and county, State, and National farm bureau organ- 
ization and relationships are described in the 340 pages of part 1 from the 
point of view of the county agent’s services. The historical background and 
present organization and status of county agent work, the farm bureau, and 
State and National federations are presented in part 2. 

Tlie attitude is taken with regard to tendencies toward commercialism that 
the farm bureau might he better used as an educational means to encourage 
and foster specific local unit and commodity agencies adapted to marketing 
activities. It is further maintained that local associations of farmers and the 
colleges must provide funds and together administer them, this requiring the 
joint employiiKuit of the county agent, the sharing of his salary, and the J'olut 
supervision of his work. 

Practical plant biology. — A course of elementary lectures on the general 
morphology and physiology of plants, H. H. Dixon (London and New York: 
Longmans, Green d Co., 1922, pp. XI +291, figs. 54). —A limited number of the 
simpler as well as the more complex plants are selected for study. 
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Business geography, E. Huntington and F. E. Williams {Nciv York: John 
Wiley & Sons, Inc.; London: Chapman d Hally TJd.y 1922y pp, X-{-482y flgs.97 ). — 
The material herein is presented in five parts, the first setting forth goograph- 
icnl prineiples In business, and the others devoted, re8pe<*tively, to business 
relations as evolved among typical communities, the business of the continents, 
the i)usiness of the United States and Canada, and statistical tables. 

Food preparation: A laboratory guide and notebook for high school 
classes in domestic science, B. W. Josserand {Peoria y 111,: Manual Artn Press^ 
1922y rev. ed.y pp. 2H2, fign. 5). — This is a revision of a combined laboratory 
guide and student’s notebook previously noted (B. S. R., 40, p. 00). 

MISCELLANEOUS. 

Forty-fifth Annual Report of Connecticut State Station, 1021, K. IT. 

Jenkins et al. {Connect U'vt Htafe Sia. Rpt, 192 ly pp. Xf+V/5, pis. .SI, pgs. 
11 ). — This report contains the organization list, a report of the lioard of con- 
trol, a financial statement for the fiscal year ended June 30, 1921, and reprints 
of Bulletins 232-2.39, previously noted. 

Second Annual Report of Georgia Coastal Plain Evperinient Station, 

1021, S H. St\ru {(!eo)(fia Coastal Plain Hta. Pul 2 {1922) y pp 29. figs 18). — 
This contains tlie organization list and a report of the director on the work of 
the station during the year. The experimental work reported is for the most 
part abstracted eleswiiere in this issue. A variety test with beans is also 
noted. 

Thirty-third Annual Report of Kentucky Station, 1920, II {Kentucky 
Pta. Rpt. 1920, pt. 2y pp. .5.1).— This contains reprints of 

Bulletins 225-2.30 and of Circular 24, all of which have been previously noted. 

Thirty-fourth Annual Report of Kentucky Station, 1021, T. Cooper 
{Kentveky i<ia Rpt. 1921. pis. I, pp. o3; 2, pp. [.5.5,9] +/!', dgs. 1/9). — Part 1 of 
this report contains the organization list, a financial statement as to the Federal 
funds for the fiscal year ended June 30, 1921, a report of the director on the 
work and i)ul)lications of the year, and meteorological data. Tlie experimental 
work reported is for the most part abstracted elsewhere in this Issue. 

Part 2 contains reprints of Bulletins 231-238 and of Circulars 25-27, all of 
which have been previously noted. 

Monthly Bulletin of the Ohio Experiment Station {Ohio Rta. Mo. Bui, 7 
{1922), No. 9-10, pp. 187-11)8, figs. 8). — This iinmber contains, in addition to 
several articles abstracted elsewhere in this issue, the following: Parasites of 
Sheep, by D. S. Bell; and Some Poultry Diseases, by D. C. Kennard. 
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Arizona Station. — Tlie {ii)poiiitiiients are noted of Robert H. Burns and C. A. 
Smith as assistant animal husbandmen. 

Arkansas University and Station. — Dr. .Tohn A. Elliott, sinoo 1017 professor 
of plant pathology in the college of agriaillurc and plant pathologist in the 
station, died at Washington, 1). 0., January 19, while temporarily emjdoyed 
by the IT. S. Department of Agriculture. Dr. Elliott was born at Ness City, 
Kan., December 1, 1887. He was graduated from Fairmount College in 1918, 
receiving the A. M, degree Irom the University of Kansas in 1914 and that of 
Fli. D, from the University of Illinois in 1910. He served as associate plant 
pathologist of the Delaware Station in 1910-17. 

Missouri University and Station. — Dr. C. It. Moulton, chairman of the 
department of agricultural chemistry, resigned .lanuary 1 to become head of 
the bureau of nutrition of tlie Institute of AmerU'an Meat Packers. 

New Jersey College. — Direx'tor L. A. Clinton, in charge of extension work 
since 1918 and widely known as a station and extension worker, died in his 
ftfty-fourtli year at Detroit, Mich., January 21, after three nionths’ sickness. 

Professor Clinton was a native of Michigan and after a boyhood on a 
farm wjis graduated from the Michigan College in 1889. Later he took up 
graduate work at Cornell University and received tlie M. S. degree from the 
Michigan College in 1902. From 1890 to 1803 he was assistant to tlie director 
of the Michigan Station, from 1893 to 1895 assistant agriculturist at Clemson 
College, and during the next seven years assistant agriculturist of Cornell 
University. In 1902 he became professor of agriculture in the Connecticut 
College and director of the Storrs Station, holding these positions until 1912, 
when he was appointed agronomist and assistant chief of the Oflice of Exten- 
sion, North and West, in the U. S. Department of Agriculture. This position 
he lield until 1918, when he was made director of extension in New Jersey. In 
1912 he served as president of the American Society of Agronomy. 

New York State Station. — Dr. .T. S. JofTe, re.search assistant in microbiology 
of the New Jersey Stations, has been granted a four months’ leave of absence 
for a special study at this station of soil bacteriological prol)lems. 

Ahvin Berger, formerly superintendent of the Royal Parks and Gardens 
for the State of Wurttenil)org, Germany, has been appointed assistant in 
research in horticulture vice F. R. Clark, resigned. He will devote his time 
largely to a botanical study of the new fruit varieties developed by the 
station, and is collecting botanical material and inusenm specimens in Germany 
and England for use in tliis work. He is expected to reach this station about 
Apill 1. 

Dr. R. S, Breed is making a special study in Europe of dairy conditions, 
returning about August 1. 

Pennsylvania College and Station. — By will of the late Dr. William Frear, 
the college has received a gift of his collection of scientific works and pub- 
lications. The department of horticulture has been given $200 and the use 
of a farm for experimental purposes by a fruit grower of the State. 

South Dakota College. — I’resldent W. E. Johnson has resigned to take effect 
June 30. 

American Society of Agronomy. — The fifteenth annual meeting of this 
society was held at Washington, D. C., November 20 and 21, 1922. 
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The president’s address was given by L. E. Call of the Kansas College and 
Station on Increasing the Efhoiency of Agronomic Uesearch. Professor Call re- 
viewed the difficulties of the early agronomist with his manifold duties, and 
pointed out the improvement obtaineil in this Held by specialization. The 
World War and tlie reconstruction period were elements impeding progress 
in the science. The necessity was emphasized for thorough basic training, clear 
understanding of research problems, a love for work, a spirit of consecration, 
and cooperation. In bringing out the value of cooperation between agronomists 
and other scientists, and with the investigators of adjacent States, bureaus of 
the U. S. Department of Agriculture, national scientiiic institutions, and agri- 
cultural industries, Professor Call stated that neglecting or ignoring the ex- 
perience of other workers developed a selfishness exemplified by the “ single- 
track mind.” 

In accordance with the iu*evailing custom of the society, the program consisted 
inamly of three symposia, allowing opportunity for the thorough discussion of 
the tojdcs presented. A notable achievement was the presentation in person 
of all hut one of the 20 i)apers scheduhxl on the program. 

The first symposium dealt with jihosplmrus and was led by F. E. Rear of 
Ohio State lJni\ersity, chairman of the phospiiorus committee. Papers were 
presented on Tlie Effects of Pliosphate on Early drouth and Maturity, by C. F. 
Noll of the Pennsylvania College and Station; The Foraging Power of Plants 
for Phosphate Rock, l>y F. C. Bauer of the University of Illinois; Methods of 
Distribution of Phosphate Fertilizers, by S. B. Haskell of the Massachusetts 
vStatioii; The Necessity of Sulphur Carriers in Artificial Fertilizers, by W. 
Crocker of the Thompson Institute of Plant Kes^'arcli; Organic Phosphorus in 
Soils, by O. Schreiner, Bureau of Plant Industry, U. S. Department of Agri- 
culture; (^hemical Anal.\sis to Determine Phosphate Needs, by E. Truog of the 
Wisconsin University and Station; and The Economic Use of Pliosphate De- 
posits, by W, IT. Waggamaii, Bureau of Soils, U. S Department of Agriculture. 

The improvement of agronomy teaching formed tlie subject of the second 
syinposlum. It was led by W. (1 Etheridge of the Missouri University and 
Station, who also gave a Report on the Progress in Standardizing the lOle- 
mentary Course in Field Crops. A Report on the Progress in Standardizing the 
Elementary College Course in Soils was given by P. E. Kurraker of the Ken- 
tucky University and Station. Other papers were presented on The Organiza- 
tion of an Introductory Course in Soils and the Extent to Wliich It Should lie 
Placed on the Basis of Pure Science, by II. O. Buckman of Cornell University; 
The Relation of the Elementary (’ollege Courses in Field Crops and Soils to 
Those Offered in Smith -Hughes Schools, by W. L. Ihirlison of the Illinois Uni- 
versity and Station, with a discussion led by ^M. F Miller of the Missouri Uni- 
versity and Station ; Comparative Grades in Field Crops Courses, by T. K. 
Wolfe of the Virginia College and Station; and Laboratory Instruction in Field 
Crops, by J. H. Parker of the Kansas College and Station. 

The third symposium took up the application of statistical methods to the 
results of field tests. This was opened by a paper by the leader of the sym- 
posium, Dr. H. H. Love of Cornell University and Station, on The Importance 
of the Probable Error Concept in the Interpretation of Experimental Results. 
Papers were also presented by J. A. Harris of the Station for Experimental 
Evolution, Carnegie Institution, on The Service of Statistical Formulae in the 
Analysis of Plat Yields; H. K. Hayes of the Minnesota University and Station 
on Controlling Experimental Error in Nursery Trials; C. H. Myers and F. R. 
Perry of the Cornell University and Station on Analysis and Interpretation of 
Data Obtained in Comparative Tests of Potatoes ; R. Summerby of Macdonald 
College on Replication in Relation to Accuracy in Plat Tests; and T. A. Klessel- 
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bach of the Nebraska University and Station on Competition as a Source of 
Error in Com Yield Determinations. 

Reports were also received from the advisory committee on agronomy to the 
National Research Council, and from the committees on specialization of field 
experiments, terminology, varietal standardization*, uniform classifications and 
terminology, intercollegiate grain judging contests, and on national organiza- 
tion of agronomy students, (iflicers were elected as follows: President, S. 
B. Haskell; vice presidents, M. F. Miller and E. Truog; representative to 
the American Association for Advancement of Science, W. D Slate; and 
member of the advisory committee on agronomy to the National Research 
Council, C. W. Warbiirtoii. 

American Society of Agricultural Engineers. — This society held its six- 
teenth annual meeting at St. Louis on December 27, 28, and 29, 1022. 

All address of welcome was given by Hon. H. W, Keil, mayor of St. Louis, 
and the president’s address by A. J. R. Curtis. Among other points touched 
upon in tlie latter, special emphasis was placed upon the importance of re- 
searcli, and comment was made upon the progress and achievements in that 
line during the year. The main program as usual was divided into four sub- 
programs c*orresponding to the reclamation, college, farm structures, and farm 
power and equipment sections of the society. 

The nH'lamatlon program was oyiened by A L. Fellows of the U. S. Dejiart- 
ment of Agriculture, with on address on the status, progress, and problems of 
irrigation. E. R, Jones of the University of Wisconsin presented a paper on 
Where to Drain, in w'hich the nature and extent of drainage in tlie peat and 
muck soils of Wisconsin were discussed. In this connection the importance 
was brought out of combining drainage with other fertility and cultural 
practices. 

M. E. Jahr of the University of Wisconsin, as a member of the land clearing 
committee, gave a brief review of the status and progre.ss of land clearing opera- 
tions in Wisconsin, with particular reference to the development of a marsh plow, 
equlpi)ed with special lowering and raising devices, a special knife coulter 
attached to the beam, and a special point Tests have indicated that this 
plow effects an average saving of 38 per cent in time required in the removal 
of clogs. 

II. B. Walker of the Kansas College presented the report of the colonization 
committee and a par^r on The Economic Effect of Further Reclamation and 
Colonization of Agricultural Lands. In the latter it was stated that the coloniza- 
tion of reclaimed public lands will depend largely upon the i)revalent economic 
situation of farming. 

D. Weeks of the University of California gave an illustrated paper on the 
demand for the agricultural engineer in the operation and development of 
reclamation projects, in which opportunities for service encountered in a study 
of the water resourcH‘s of California were d(^crlbed. 

A paper on Standard Drainage Spfjciflcations was pre^sented by E. V. Willard, 
commissioner of drainage and waters of Minnesota. Other reclamation com- 
mittee reports presented were those on Soil Erosion and Drainage, by Q. 0. 
Ayres of the Iowa College, and E. R. Jones of the Wisconsin University and 
Station, respectively, both of which subjects apparently are developing some 
interesting research features. 

The college section program was opened by a paper on Vocational Education 
in Agriculture, by C. H. Lane of the Federal Board for Vocational Education. 
In this paper it was emphasized that teachers In secondary schools teaching 
vocational subjects should be equipped with both technical and teaching knowl- 
edge. 
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J. C. Martin presented a i>aper outlining the problem of the use of electrical 
energy from central stations on the farm. Special emphasis was placed upon the 
importance of looking into the research features of adapting the use of 
electrical energy from central stations to the requirements governing farm 
power utilization, and ditTerent possible uses of electrical energy on farms 
were reviewed. The opinion was expressed that there is a place for both the 
isolated plant and central station service on the farm. 

A paper on the Psychological Tests at Ohio State ITniv('rsit.v, by F. W. Ives, 
brieily described the tests given freshman students to determine their fitness 
for inirsidng courses of study in agricultural engineering, and those given 
higher students to determine (he degree of tlieir advancement. 

Th(' Stamlardizatioii of Farm Motor Ooarses was discussed hy W. .T. Gilmore 
of th(‘ Oregon College, on the basis of a survey of 17 institutions in the Fnited 
States and Canada offering such courses. The fipiiiion was exr>n*sse(l that 
there is ample opportunity fm’ the standardization of such courses to make 
them more effoc-tive. The lack of a suitable standard text and laboratory 
manual and of standard laboratory equii>ment seems to he one of the out stand- 
ing difficulties of ])rescnt practice. 

E. J Sfirriiman of the University of California pres('nted a i>ar>er on Exten- 
sion Work in Agricultural Engineeiing, in which the more important features 
and pi'ohhuns of the subject were discussed. Other college section committees 
reporting were those on extension, research, and teacher’s directory. 

The farm power and equipment section program was oi>ened by a report of 
studies of air cleaners for tractor engines, presented by A. H. Hoffman of the 
California Station This report was based upon studies conducted for the 
past three 5 ^oars jit the station on the fundamental principles governing the 
maximum removal of dust and other foreign matter from the intake air of 
tractor motors. Thirty ditferent methoils were studied, including Avater, oil, 
and dry types, and cleaning efficiencies ranging from 42 7 to fifi.S per cent were 
obtained in the laboratory and from 37.0 to 09,0 ix>r cent in the field. The 
conclusion was drawn that it is possilde to remove practically all of the dust 
from the air entering an engine hy the use of the absolute cleaner, the prin- 
ciples of which were derived from the studies. 

A paper on The Influence of Wheel Equipment on Tractor Efficiency w\us 
given by E. 8. Patch, which was based upon studies of the effect of soli, weight 
on drive wheels, s[H‘ed, drawbar load, and condition of soil surface ujxin 
impulsive traction. The soil factors found to be of Importance are specific 
gravity, moisture content, hardness, and resistance to shear. No suitable 
methods of adequately expressing the two latter factors have as yet been 
devised, so that their actual influence, while obviously considerable, is as yet 
unknown. It was further found that increasing the weight on the drive wheels 
increases the drawbar load capacity. Slippage of drive wheels was found to 
vary inversely with tlie square of the wheel diameter and to govern the ulti- 
mate etflcieiicy. The best results were obtahied with a 45-in. wdieel equipped 
with less than 14 cleats. Wheel slippage was also found to be approximately 
proportional to drawbar load up to 60 per cent of the weight of the tractor. 
Increasing the height of hitch from 13 to 17 in. also increased tractive 
efficiency. 

G. B. Gunlogson presented an illustratCHi paper on Field Experience As a 
Scientific Factor in the Design and Improvement of Farm Machines. The 
object stated was to pt)int out how to reduce depreciation of farm machinery 
by proper and improved design and development, based upon field performance 
as well as engineering knowledge. In connection with depreciation a so-called 
replacement factor has been derived in the course of field studies, which is 
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expresswl as the ratio of the nunil>er of spare parts used to the number of 
machines. 

A paper on liayinpf machinery, especially where tractor power is used, was 
presented by W. Thomas. Statistical data were presented in support of the 
contention that the increasing use of the tractor will have little influence on 
the demand for hay, since the replacement of horses would not affect over 
one>fifth of the totaJ annual crop, and this might be offset by increased feeding 
of hay to other farm animals. Different haying operations using tractor power 
were described, and some of the problems involved in the development of motor- 
drawn haying machinery were discussed. The conclusion was drawn that hay- 
making can be done suecessfully and economically with tractors, especially 
with the newer types of haying machinery. 

O. \V. Sjogren of the Nebraska University and Station tendered the report 
of the tractor testing and rating committee, in which a standard testing and 
rating code was introduced, yet to be approve(i by the standard, s coinmitlee. 
This code provides that the belt horsepowca* rating shall not exceed 80 per ccmt 
of the maximum lead which the engine will maintain by belt at the brake or 
dynamometer for two lioiirs at rated sp(‘ed, and that the drawbar rating shall 
not exceed 80 p(‘r cent of the maximum drawbar horsepower develoiied in the 
same gear as the ratcnl drawbar load in the oflHoal tests conducted at the 
university under the State tractor testing law. 

Prof, Sjogren also presented a paper on tractor testing and rating baaed 
upon the tractor testing work at the university. I. W. Dickerson discussed 
farm lighting, and G. W. McCuen of the Ohio State University reported the 
status of the left-hand plow investigation, which has been in progress at the 
Ohio and other institutions for some time. II H. Black of the U. S. Depart- 
ment of Agriculture reported the progress of studies by the Department on the 
development of grain handling equipment, which have included especially 
de\ices for the removal of foreign material from wheat. E. V. Collins of 
the Iowa Station reportf^l the status of the disk harrow Investigation at 
that station. Apparently the disadvantages of a cutaway disk harrow con- 
siderably outweigh its advantages. 

The report cf the comiiiittec on motor fuels was presented by A. H. Gilbert, 
and on animal motive ])ower by W Dinsmoro. q^he latter report doscribeil an 
ap])aratus devised at the Iowa Station to test the energy output of mules and 
horses. 

qiu' farm structuro.s scHlion firogram wa.s opened by a paper on Building 
the Modern Bural Home, by K, .1. T. Ekhlaw. Emphasis was jilacod upon the 
importance of building for ])ermanence as well as convenience. Miss *7. Hanisen 
of the Iowa College jiresented a pai>er on Making the Farm House a Home, 
which was liased upon the studies in progress in the rural art department of 
the college. 

Some of the lessons to lie learned from failures of farm buildings in a tornado 
were discussed in an illustrated paper by V. Overliolt of the Ohio State 
University. The studies have shown that braced rafter barns have withstood 
tornadoes better tlian other types of barn structure. In addition, structures 
which w(U’e not anchored to the foundation often withstood storms better 
than anchored structures, being Kshifted rather than demolished. 

P. W. Ives of the Ohio State University presented some new ideas in group 
planning of farm buildings, based upon work at tliat institution. 0. A. Norman 
of Purdue University briefly described types of poultry houses that have made 
good in Indiana. W. A. Foster and A. W. Clyde, of the Iowa Station and 
College, presented an illustrated report of studies on self-supporting barn 
roofs. A particularly interesting feature of this report was the description 
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of metliods used in testing" sniall-scale structures. Mathematical analyses of 
the stresses in the different structures tested were made when? such was 
possible. It was pointed out that some barn roof structures are statically in- 
ch terminate, Avhile others, such as the Shawver frame, can not be treated as 
trusses. 

K. W. Lelimann of tlie Illinois University and Station summarized existinjj: 
station projects on the subject of septic tanks. Apparently very little com- 
Iireliensive work on the subject is in progress 

M. A, 11. Kelley of the U. S. I>(‘partment of Agriculture presented the reports 
of the committee on farm building ecpuimient and ventilation. Tlie latter re- 
port, bascHl on three >ears of study by the Dejuirtment, was acconifiamed by a 
map and climatological data slmwMig building zon(*s and relative humidity 
ligures for the entire UnitiHl States. These data w^u’e considered to indicate 
the absurdity of making blanket recommendations to cover all sections of the 
country in the design of farm building Muiidation systems. The map wuis a 
graphic summary of data obtained from U. S. Weather Bureau reports from KK> 
selected stations covering a period of 30 >ears. The recommendations made 
were based primarily upon studies of tobacco barns in Tennessee and Ken- 
tucky and ot general faim and dairy budding construction in the New England 
States 

in general session, the report of the .Hieiety general (‘ommittec on standardi- 
zation wuis presented hy E. A. White, in which progress in the standardization 
of diffenmt types of farm eciuipmeiit was especially indicated 

H. W. Trullinger of tlie U. S. Dejiartment of Agriculture presented the report 
(d’ the general cominiltee on rescarcli in agricultural engine(?ring. This in- 
cluded a critical review^ of the more important investigation, experimentation, 
and research in the subject l>eing planned or in jirogress at the State colleges 
and (‘xperiment statiems, a( certain other State and Federal institutions, and at 
certain foreign agricultural and eng.neering institutions, during the year 1922. 
In addition, it was lirought our tliat the peismial study of agricultural engineer- 
ing projects made hy the commit tet' during the year indicates the paramount 
imponaiice to esery prijject of a clear and detuule a,m, and of careful and ex- 
lunisti\e jii eliminary anal, \ sis and planning ot the method of approach and 
lirocediire. 

The meeting w’us closed hy visits to piaiits manufacturing structural mate- 
rials primarily of interest to agricultural engincHU's. 

Olhcers for the ensuing year w’ere elected as follows: President, E. W. Leli- 
mann of the Unl^ersity of Illinois; vice presidents, K. W. Trullinger of the U S. 
Department of Agriculture and A. H (Jilhert ; secretary and treasurer, Ray- 
mond Olney; and member of the executive council, W. Aitkenhead of Purdue 
University. 

Florida Tropical Gardcn.—Tbe AVar Department has turned over to the 
P. S. Department of Agriculture a tract of 850 acres formerly used as an avia- 
tion held and located at Biscayiie Bay, 12 miles south of Miami, Fla. This 
tract has a coast line of about 1.4 miles, and contains about 195 acres of pine 
land and rock reef and 650 acres of lowland and mangroves more or less subject 
to over^low^ Because of this location in a region particularly free from cool 
winter temperatures, d is tlionght that the tract can be advantageously de- 
veloped as a tropical garden where such plants as the mango, coconut palm, 
and West Indian avocado can be grown with safety. A test orchard and 
arboretum will be built up, although for the present the smaller gardens con- 
ducted by the Department at Miami since 1898 and Buena Vista since 1914 wdll 
be continued. The management of the new^ garden will be under the Office of 
Foreign Seed and Plant Nutrition of tlie Bureau of Plant Industry. 
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Agricultural and Veterinary College of Minas Geraes, Brazil. — A com- 
munication recently received from Dr. P. II. Rolfs, who is in charge of this 
institution, states that a location has been selected at Viqosa, about 125 miles 
north of Rio de Janeiro, in what is known as the “ zona de matta.” This is the 
most densely populated farming district of the State and contains about 
2,500,000 people. 

The location chosen has an elevation of over 2,000 feet with an equable climate. 
The average annual temperature Is about the same as that of Miami, Fla. The 
winters are somewhat warmer and the summers cooler. The average rainfall is 
about 78.7 inches, nearly all of it falling in the summer months of November, 
December, January, and February. 

The plans adopted by the State government provide for a main building, a 
dormitory, and some 25 farm buildings and residences. The plan for the main 
building, erection of which is under way, provides for an assembly room with 
a seating capacity of 400, a library, an agricultural exhibits room, and class- 
rooms, laboratories, and professors’ studies for 12 departments. The building 
will be about 288 by 98 ft. and two stories high, while the dormitory will be 
about 275 ft. long and two stories high. 

The site selected contains about 840 acres of land typical of the “matta” 
region. Two coffee plantations and one sugar cane field were on the farms at 
the time of purchase. The tract is located on the edge of Vicosa, a city of more 
than 5,000 inhabitants. The Loopoldina Railway passes through the property 
and has provided a siding to deliver building material, which later will be 
used as a station for the college. The work of preparing the experimental plats 
has been commenced, and instruction will probably be inaugurated during the 
ensuing year. 

Tribunal for Investigation of the Agricultural Problem In Great Britain. — 
A tribunal of three economists has been appointed in Great Britain to “ inquire 
into the methods which have been adopted in other countries during the last 
50 years to increase the prosperity of agriculture and to secure the fullest 
possible use of the land for the production of food and the employment of 
labor at a living wage, and to advise as to the methods by which those results 
could be achieved In this country.” The tribunal consists of Sir William 
Ashley, professor of commerce and vice principal of the University of Birming- 
ham ; W. G. S. Adams, Gladstone professor of political theory and institutions, 
Oxford; and D. H. MacGregor, Drummond professor of political economy, 
Oxford. 0. S. Orwin, director of the Institute for Research in Agricultural 
Kcouomics at Oxford, has been appointed agricultural assessor to the tribunal, 
and D. B. Toye of the Ministrj^ of Agriculture and Fisheries will act as 
secretary. 
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The water-soluble ooiistitueiits of the alfalfa plant, T. B. Gsrokni;, A. ,T. 
Wakeman, and C S. Leavenworth (Jour. BioL Chem., 53 (1922), Ko. 2, pp. 
411-429).’ -Tho chlorophyll-free juice extracted from the alfalfa plant by the 
methods described in a pre\ious pai)er (E. S. It., 46, p SOI) has been made 
the .subject of a further study. 

In addition to the colloid prmpitate obtained by adding 20 per cent by 
weip:ht of alcohol to the freshly expres.sed cldorophyll-fret* juice, a second pre- 
cipitate, I’recipitate II, has been obtained by raising the alcohol ('Oiitent of 
the nitrate from the colloid precipitate to 53 per cent by weij^ht by adding an 
equal volume of 03 per cimt alcohol. This precipitate was found to contain 
about 14 pcT cent of the solids of the fresh alfalfa juice and 8 i)er cent of the 
original nitrogen, most of which is thought to he protein and t(» consist of 
a small rc^sidue of colloid not completely precipitated by the 20.5 per cent 
alcohol. Analyst's of the ash of the colloid precipitate, Prt'cipitate II, and 
liltrate, together with tlie ealenlatod proportion ot t'ach prt'cipitated i*y 5;; 
I>er cent uh'ohol are rei>orted. Tla*se data show tlrnt more tlian one-half of 
the inorganic constituents are removed by adding 53 per cent of alcohol, only 
a small part of the calcium, phosphoric acid, and sulphuric acid remaining in 
the solution. Evidence is presented that the magnesium, calcium, phosphorus, 
and sulphur are all in inorganic* combination. 

Preliminary studies of the various tyi)es of nitrogen in the liltrate, repre- 
senting 49.5 per cent of the nitrogen of the Juice and 16.1 per cent of that of 
the plant, gave the following results in terms of percentage of the total nitro- 
gen in the liltrate: Before hydrolysis, ammonia nitrogen, 5.7, basic nitrogen 
44.4, nitrogen in the MgO precipitate LB, and free amino nitrogen 20.2 i>er 
cent. Corresponding results on the liltrate after hydrolysis with hydrochloric 
acid are, respectively, 17. 20.4, 11.2, and 41.7 per cent. Tests of tlie basic 
substances before and after hydrolysis gave negative revsults for arginin and 
lysin and Inconclusive for histidiu. It is concluded that most of the basic 
nitrogen belongs to nitrogenous substances quite different from those yielded 
by protein hydrolysis. 

An examination of the coloring matter of the juice has shown that It can 
be extracted by successive shaking with isoamyl alcohol and similarly by 
butyl alcohol. This separates the coloring matter from the inorganic constitu- 
ents of the Juice and from a large part of the nonnitrogenous substances, but 
a relatively large proportion of the nitrogenous substances, particularly the 
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strongly basic substances, are extracted with the coloring matter. It Is ttiought 
that the color is due to the presence of substances belonging to the group of 
flavones, although no chemical evidence has been obtained sufficient to support 
this view. These flavonelike substances are combined with the protein and 
other constituents of the plant, from which tliey are set free by hydrolysis. 
It is considered of significance that when colorless yeast cells are hydrolyzed 
by boiling with hydrochloric acid and the hydrolysate shaken with isoamyl 
alcohol a deep red color is obtained which can not be distinguished from that 
obtained from the alfalfa. This is thought to indicate that these colored 
substances are widely distributed constituents of vegetable cells and are 
of physiological importance, although not specially concerned in photo- 
synthetic processes. 

The rate of hydrolysis of wheat gliadin, H. B. Vickeby (Jour, BioL Vhem., 
53 (1922), No. 2, pp. ^95-511, figs. 4).— A study is reported from the Connecticut 
State Experiment Station of the rate at which ammonia is set free from 
gliadin at boiling temperature by hydrochloric acid in concentrations varying 
from 0.1 to 20 per cent, and also the rate of hydrolysis of the peptid bonds 
as indicated by the appearance of free amino nitrogen. A few experiments 
were also conducted in which sulphuric acid, sodium hydroxld, and barium 
hydroxid were used as the hydrolytic agents. 

Ammonia was very readily set free from gliadin by dilute aeui or alkali. 
With 0.027 N (0.1 per cent) HCl the ammonia was std free quite rapidly at 
first and then more slowly. With 0.1 n HCl nearly all the ammonia was gel 
free in 11 hours and with 0.2 n In 5 hours. At coucentrations of acid higher 
than 1 N the rate of liberation of ammonia was so raiiid as to bo impossible 
of measurement by the methods employed. At higher concentration there was 
an increased production of ammonia due to secondary decomposition. Sul- 
phuric acid at a concentration of 0.2 n was less effective as a hydrolyzing 
agent than 0.2 n HCl. 

With alkaline hydrolyzing reagents the rate of hydrolysis of the amid nitro- 
gen was more rapid than with acid. The reaction is considered to consist of 
three phases. The first, in which the greater part of the ammonia is liberateiJ 
rapidly, represents tlie hydrolysis of the amid nitrogen ; the second, in which 
ammonia comes off more slowly, the decomposition of arginin ; and the third, In 
which the liberation of ammonia is very slow, the decomposition of amino 
acids other than arginin. It is thought that these reactions proceed simul- 
taneously but become evident on the curve as they are successively terminated. 
Barium hydroxid proved to be a more rapid hydrolyzing agent than sodium 
hydroxid of the same concentrutlou with respect to the first phase, but less 
rapid in the other two phases. 

The initial rate at which the i^eptld bonds of gliadin are split is much more 
rapid with alkaline reagents than with acids of equivalent concentration. 
With dilute acids it has been found possible to remove nearly all of the amid 
nitrogen and at the same time split very few of the peptid bonds, while with 
alkalis the peptid bonds break very rapidly. 

“The curves which show the rate of hydrolysis of gliadin by the stronger 
acid hydrolyzing reagents have no irregularities, but indicate that if hydrolysis 
is sufficiently prolonged it will eventually become complete. The peptid bonds 
of the protein are broken s\iccessively in a perfectly smooth manner, the 
process continuing until the entire molecule is hydrolyzed to amino acids. The 
action of acid-hydrolyzing agents is thus in sharp contrast to that of enzyms/’ 

Progress In protein research, K. Felix (ZUchr. Angew. Ohem., S5 (1922), 
No, pp, 273-275 ), brief review of recent developments in protein 
chemistry. 
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Researches on cellulose, IV, C, F. Cboss and O, DorAe (London and New 
York: Longmans, Green d Co., 1922, vol. 4, pp. X+253, pis. 4, figs. 12).— In this 
fourth volume of this series of critical reviews of the literature on cellulose 
(E» S. R., 30, p. 202), a period of 11 years, from 1910 to 1921, is reviewed. 

The fermentation of pentoses by molds, W. H. Peterson, E. B. Fred, and 
E. G. Schmidt {Jour, Biol. Chem., 54 (1922), No. 1, pp. 19-34, fig. 1). — A quan- 
titative study is reported of the fermentation of the pentoses arabinose and 
xylose by various molds. 

In a preliminary series of experiments the rapidity of fermentation of these 
sugars by 25 species of molds was determined, and from the results of these 
studies the more active fermenters were selected for a more extended study of 
mycelium growth and carbon dioxid evolution. The nutrient solution found 
most satisfactory was one recommended by J. B. Overton, and consisted of 
M t^inmonliirn nitrat(» 250 cc„ m monobasic potassium phosphate 100, m mag- 
nesium sulphate 40, m ferric chlorid 2, and distilled water 608 cc. In the 
preliminary study 10 cc. of this salt solution was placed in a 100-cc. flask, 
which was then plugged wdth cotton and sterilized for 1 hour under 20 lbs. 
steam, after which 10 cc. of a previously sterilized 4 per cent sugar solution 
wns added and the solution inoculated with the mold under investigation. In 
the later studies the concentration of sugar solution wm kept at 4 per cent. 

Of the 25 species studied, 16 fermented pentose.s rapidly while the remaining 
0 grew more slowly. Various strains of Aspergillus niger were particularly 
active and, with Penicillium glaucum, were selected for the later studies. 
Other strains of Penlcillia and two Mucora fermented the pentoses very slowly. 

But little difference could be noted between the availability of the two 
sugars for mold growth, although with slow fermenting molds xylose appearcHl 
to be somewhat more rapidly utilized than arabinose. 

A comparison of the fermentability of the pentoses and glucose by some of 
the more vigorous molds showed that glucose in every case fermented more 
rapidly than either of the pentoses. After the first 48 hours, xylose was 
fermented more rapidly than arabinose. 

Determinations of the quantity of carbon dioxid evolved and the weight 
and composition of the mold pads formed in the fermentation of xylose by 
two strains of Aspergillus and P. glaucum indicated that carbon dioxid repre- 
sented from 40 to 70 per cent and mycelium from 28 to 47 per cent of the 
carbon of the xylose. The proportion of total carbon represented by carbon 
dioxid and mold varied with the species and age of the molds. P. glaucum 
produced about 70 per cent as much mycelium as A. niger and about 25 per 
cent more carbon dioxid. Tests for oxalic and citric acids, volatile and non- 
volatile acids, and alcohol were negative. 

Modiflcation of an improved anaerobe jar, J. IT. Brown (Jour. Expt. Med., 
35 (1922), No. 4, p. 467, fig. i).—On account of the tendency of the copper wires 
to corrode in the apparatus previously noted (E. S. R., 46, p. 180), suggestions 
are made for eliminating entirely the rubber connections which are thought 
to be responsible for this corrosion. 

Indicators for culture media containing varying acids and buffers, I. W. 
Hale (Brit. Jour. Expt Path., 3 (1922), No. 4, pp. J82-I86).—This paper con- 
tains data on the buffer Indices according to Brown (E. S. R., 46, p, 708) of 
various culture media containing small amounts of organic acids such as are 
likely to be formed during bacterial growth and also mineral acids which 
may be present In different buffers ; the effects of storage and of added blood 
on the buffer indices in the presence of various adds; and a comparison of 
colorimetric and electrometric determinations of the H-lon concentration of 
the media. 
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These data show a slight increase in the bnlfer index in media containing 
added acids, no alteration on storage, and slight alterations due to added blood. 
In general the electrometric readings were slightly In excess of the colori- 
metric. Bromophenol blue, methyl red, and phenol red proved satisfactory 
Indicators for media containing dilute quantities of mineral and organic acids. 

[The H-ion concentration of different kinds of glassware when sterilized 
with buffered and nonbuffered solutions] , F. W. Fabian (Mich/i(fan Sta* Rpt. 
1921, pp^ 173-178).— are reported from a study by II. C. Stull of the 
changes in the li-ion concentration of buffered and nonbuffered solutions when 
sterilized in soft and hard glassware. For the nonbuffered solution triple 
distilled water was used and for the buffered solution a standard nutrient 
broth, both being adjusted to pH=7. The determinations of H-ion concentra- 
tion following the different treatments were made colorimetrically with the 
Clark and Lubs indicators in a Cooledge comparator. The glassware used 
included soft glass tubes, hard glass tubes, 4-oz. druggists’ bottles, Erlenmeyer 
flasks, Kolle flasks, and Smith fermentation tubes. Each kind of glass was 
divided into three sets. One consisted of new unwashed glassware. This was 
filled with the nonbuffered conductivity water and autoclaved for 30 minutes 
at 15 lbs. pressure and cooled, after which a 10 cc. sample was taken and its 
pH value determined. The same glass was then refilled four times with non- 
buffered conductivity water and twice with broth, autoclaved after each time, 
and the pH value determined. A second series was run with the same kind 
of glassware, the conductivity water being used six times and the broth twice. 
In the third set the glassware was first filled with cleaning solution, heated 
30 minutes in flowing steam, rinsed five times in tap water and once in dis- 
tilled water, after which it was treated as in the first set of experiments. 

Tabulated results showed that glassware taken from stock and filled with 
a nonbuffered solution yielded enough alkali during autoclaving to change the 
reaction from pH 7 to pH 9.8. The amount of alkali yielded by the sjune 
glass was not sufficient, however, to change the reaction of the buffered solu- 
tion during autoclaving. The soft glass yielded more alkali on autoclaving 
than did the hard glass. Treatment of the glass with cleaning solution did 
not prevent its giving off alkali on autoclaving, but appeared to destroy or 
neutralize the substances that in some tests interfered with the action of the 
indicator. The practice of treating new glassware with cleaning solution before 
use is recommended on this account. 

Tables for the microscopic identification of inorganic salts, W. H. Fby 
([7. S. Dept, Apr. Bui. 1108 {1922), pp. 22). — This publication consists of an 
explanation of the application of petrographic methods to the identification of 
inorganic salts and a series of tables giving the optical properties of a large 
number of complex salts. 

Investigation of a volumetric tartaric acid method for the determination 
of potassium, W. A. Alberti-Rakhorst (Dept. Landb., Nijv. en Handel [Nether- 
lands], Verslag. La^dbouiclc. Onderzoek. Rijkslandbouwproefsto., No. 26 (1922), 
pp. 89-95). — A study is reported of the reliability of a volumetric method of 
determining potassium, the method consisting essentially in precipitating the 
potassium with sodium tartrate and tartaric acid, filtering off the precipitated 
potassium bItartrate, and titrating the excess tartaric acid with n/10 base. 
Results of duplicate determinations gave poor agreement and in all cases low 
values as compared with those obtained by the potassium chlorate method. 
Changes in temperature caused variations in results amounting to 0.074 per 
cent for each degree. Alkaline potassium salts could not be determined by 
this method. The composition and potassium content of the salts must be 
known roughly in order to use the right proportions of reagents. The author 
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concludes that the method Is not practicable for use in laboratories where salts 
of varying composition must be analyzed. 

The iodometric micro-determination of phosphoric acid and phosphorus 
in organic combination, O. Svanrerg, K. Sjorerg, and G. Zimmerlund (Arkiv 
Kemi, Min. och Oeol., 8 (1921), No. Art. 10, pp. 17, ftps. 2). — ^The authors 
have applied ilie micro-Kjeldahl method of Bang to the determination of the 
ammonia content of the ammonium phosphomolybdate formed by the action 
of phosphomolybdic acid on compounds of phosphorus, and present data si lowing 
that the method has an error of from 2 to 3 per cent in the determination of 
phosphorus in simple organic compounds which contain from 0.05 to 1 mg. of 
phosphorus. 

Examination of Thomas phosphate meal, M. ,T. van 't Krttys (Dept. 
Landh., Niji\ cn Handel [Netherlondsi, Verslag. Landt)Ouwl{. Onderzock. Rijks- 
landhouwprocfsta , No. 26 (1922), pp. 96-106). — On account of the fact that the 
greater part of tlie Thomas piiosphate meal which is used in Holland is im- 
ported from other countries, a comparison was made of the method employed 
in various countries for determining the phosphoric acid content of the meal. 
The methods examined included the molybdic acid, citrate, Lorenz (E. S. R., 
13, p. 14), uranium, and Grete (E. S. R., 22, p. 510) methods. The principal 
technique of each of these is outlined, and the results are reported of the 
analyses of a large number of samples by the different methods. 

Data presented indicate that if the technique of each method is followed 
with care comparable results are possible. The Lorenz method is recommended 
as the quickest and simplest as well as the cheapest. Possible sources of 
error in the determination are suggested, including Insuflicient sample, lack of 
homogeneity in the sample, and the separation of the larger from the finer 
particles during transportation. 

The alkalinity of the ash of foods. — I, The significance of alkalinity of 
the ash and methods for its determination, B. Pfyl {7A$chr, Vntersxich. 
Nahr. u. Gevtisstritl, iS (1922), No. 9, pp. 61S-369 ; ahs. in Chem. Ahs., 16 (1922), 
No. 20, pp. 3616, 35 17), — This paper consists of n discussion of the significance 
of the alkalinity of the ash of foods; the influence of the presence of chemical 
preservatives and adulterants or diluents on the alkalinity, acidity, and phos- 
phate values of the ash ; methods developed by the author for the determina- 
tion of these values; reasons for the technique employed; and a critical dis- 
cussion of other methods. 

In the author’s method the ashing of the sample is in general carried out as 
follows: The sample Is heated In the presence of n/10 sodium carbonate at a 
temperature not exceeding 700® 0. until partial ashing has taken place. After 
cooling, a little water and a drop or two of pure neutral 30 i)er cent hydrogen 
I)eroxid are added, the mixture is evaporated and ashed, and the treatment with 
hydrogen peroxid is repeated. The ash Is finally moistened with from 10 to 
15 cc. of water, and after evaporation is ready for the determination of the 
methyl orange alkalinity. For this, the ash is moistened and treated with one 
or two drops of methyl orange solution, one drop of hydrogen peroxid solution, 
and a measured excess of n/10 hydrochloric acid. The mixture is washed into 
an Erlenraeyer flask, heated gently for 15 minutes, and, after cooling, is titrated 
with n/10 NaOH to a faint rose color. The phosphate content of the ash Is 
determined by adding to the contents of the flask about 2 cc. of n/10 hydro- 
chloric acid, concentrating the solution to from 10 to 15 cc., and neutralizing 
to methyl orange to a yellow end point. One drop of phenolphthaleln solution 
is then added and an amount of 40 per cent calcium chlorid solution equal to 
two-thirds the volume of the solution. The solution is heated for a short time, 
cooled, and titrated with n/10 NaOH to a faint pink. Formulas are given for 
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calculating from these values the methyl orange alkalinity, phosphate value, 
and true alkalinity, the true alkalinity being the excess expressed in millivals of 
the cations Na, K, Oa, and Mg above the normal requirements of the anions 
PO4, SO4, and Cl. 

The examination of hydrocarbon oils and of saponifiable fats and waxes, 
D. Holde, trans. by E. Mueller {New York: John Wiley d Sons, Inc.; London: 
Chapman d Hall, Ltd., 1922, 2. cd., pp. XT X +572, figs, f 56). —This is a transla- 
tion of the fifth German edition of this work, the fourth of which has been 
noted previously (E. S. R., 30, p. 313). 

Contribution to the detection of hardened vegetable oils in lard, W. 

MOlleb {Mitt. Lebensmtl. Vntersuch. v. Hyg., Schweiz. Osndhtsamt., 13 (1922), 
No. 4, pp. 208-217). — The results are reported of the application of several tests 
to tlie detection of hardened vegetable oils in lard. The only one which proved 
at all satisfactory was a combination of the phytosteryl acetate and melting 
point difference tests of Bdmer (E, S. R., 47, p. 806). No rapid color test has 
as yet been found to give reliable results. 

A method for the determination of amino nitrogen and ammonia in 
cream and butter, L. W. Ferris (Jour. Dairy Sci., 5 (1922), No. 4 , pp. 399- 
405). — In the method described picric and acetic acid together are used to 
precipitate the proteins in milk, cream, buttermilk, and butter and thus separate 
them from the hydrolysis products. The amino nitrogen is then determined in 
the filtrate by the Van Slyke method. The teclinique for the precipitation as 
applied to cream and butter is as follows : 

A 15-gm. sample is weighed into a 100-cc. flask, 5 cc. of 10 per cent acetic acid 
and 30 cc. of a saturated solution of picric acid are added, and the mixture is 
shaken for half an hour or at Intervals for 2 hours. It is then filtered on a dry 
filter and 10 cc. of the filtrate taken for the determination of amino nitrogen 
in the Van Slyke apparatus. In the case of butter a 100-gm. sample is weighed 
in a 250-cc. ground glass stoppered bottle. The bottle is then filled to the 
shoulder with petroleum ether which has been warmed a few degrees above 
room temperature and the fat dissolved by shaking the tightly-stoppered bottle 
vigorously for a few seconds. The curd which is left after centrifuging and 
siphoning off the liquid is treated with 5 cc. of 10 per cent acetic acid and 30 cc, 
of a saturated solution of picric acid, and the treatment is continued as de- 
scribed for cream. 

The accuracy of the method is shown by data obtained in the recovery from 
butter of known amounts of pure glutamic acid and some of the products formed 
by the acid hydrolysis of casein. Tables are also given of the results obtained 
with old and sweet cream when the determinations were made on the filtrates 
when freshly prepared and at daily intervals up to 16 days, and also when the 
mixture was allowed to stand without filtering for similar periods. It was 
found that there was no change in the amount of reacting nitrogen when the 
filtrate was kept at room temperature for 2 weeks, but that there was a slight 
increase in the amount of amino nitrogen when the mixture was allowed to 
stand for some time before filtering. 

Tables are also given showing the relative percentages of amino nitrogen in 
sweet and decomposed cream and in samples of butter of varying quality. In 
the sweet cream the amino nitrogen was 2.2 per cent of the total nitrogen, in 
cream kept at room temperature for 6 days 5.8 per cent, and for 12 days 19.4 
pw cent A sample of fresh butter from sweet cream gave an amino nitrogen 
figure of 1.4 per cent of the total nitrogen, fresh butter from neutralized sour 
cream 3.8, butter from neutralized sour cream held In cold storage 6 months and 
at room temperature 1 week 6.5, and the same sample after standing at room 
temperature for 1 month and 20 days 18.1 per cent. 
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A comparison of the picric acid method with several other methods of sepa-^ 
rating the proteins is also reported. In every case the picric acid procedure 
gave lower results and showed greater difference between samples of different 
quality. 

The detection of pasteurized milk, W. D. Fbost {Wis. Univ. Studies Sci. 
No, 2 (1921) y pp. 151-16Sy pU. 2), — ^The methylene blue stain method for the 
detection of pasteurized milk previously noted (B. S. R., 34, p. 113) is described 
in greater detail, with colored illustrations to aid in the interpretation of the 
results. The tendency of the dye solution to curdle the milk when used in 
the concentration originally recommended has been overcome by the use ot a 
larger volume of a more dilute solution (1.5 gra. in 1 liter). This is added to 
the milk volume for volume. The mixture is allowed to stand for 10 or 15 
minutes, after which it is centrifuged at 2, OCX) r. p. m. for 10 minutes. The 
sediment is then smeared carefully on a glass slide without the use of water, 
and the slide is examined first with a low power and finally with an oil immer- 
sion lens. 

As noted in the original description of the method, the leucocytes of raw 
milk are unstained and appear as clear areas of irregular outline in a dark- 
blue field, while those of heated milk are of a much smaller size and more 
regular outline and their nuclei are stained a dark blue. The characteristic 
staining reaction occurs only when the milk has been sul>jecte<i to a tempera- 
ture of from GO to 6.3® C. for 20 minutes or more. In general the bacteria in 
the raw milk are stained, but in freshly pasteurized milk they are invisible. 

On the anaerobic and aerobic oxidation of xanthln and hypoxanthin by 
tissues and by milk, E. J. Moroan, C. P. Stewart, and F. O. Hopkins (Roy, 
Soc. irA}n(lon]y Proc., Scr. B, 9i (1922)^ No. B 657, pp, 109-lSl, figs. ,5).— Evi- 
dence Is presented and discussed that in the presence of methylene blue milk 
and certain animal tissues are able to bring about the oxidation of xanthin 
and hypoxanthin to uric acid under strictly anaerobic, as well as aerobic con- 
ditions. The process as studied in milk is highly specific, since no purin 
derivative other than xanthin and hypoxanthin is able to bring about this 
reduction. 

Coal-tar and water-gas tar creosotes: Their properties and methods of 
tosUng, E. Bateman (IJ. S, Dept. Ayr. Bui 10S6 (1922) y pp. 111 /,8).— This 

publication is essentially a monograph on coal-tar and water-gas tar creosotes. 
Part 1 is introductory in character and includes definitions of the various terms 
used throughout the text and general descriptions of current methods for the 
manufacture of the two types of tar and for the production of creosote from 
tar. Part 2 consists of the detailed report of researches conducted by the 
author and coworkers on the physical and chemical properties of authentic coal- 
tar and water-gas tar creosotes. Part 3 consists of chapters discussing in 
detail the composition and physical and chemical properties of the two types 
of creosote and the theory concerning the mechanism of the protection of wood 
by oil solutions. Part 4 describes practical methods of testing creosotes and 
outlines specifications now in use by various associations for coal-tar creosotes, 
coal-tar solutions, and water-gas tar products to be used with zinc chlorid. X 
bibliography of 57 titles is appended. 

The chemistry and technology of gelatin and glue, R. H. Bogue (New 
York and London: McGraw-Hill Book Co., /no., 1922y pp. XI+6JHy figs. 119 ). — 
This volume is essentially a monograph on the chemistry of gelatin and glue. 

Part 1, which is devoted to theoretical aspects, consists of chapters on the 
constitution of the proteins, the chemistry of gelatin and its congeners, the 
physico-chemical properties and structure of gelatin, gelatin as a lyophillc 
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colloid, and gelatin as an amphoteric colloid. Part 2 deals with the manufac- 
ture, tests, chemical analyses, uses, and applications of glue and gelatin. In 
this part, as well as in the first, the subject is treated from the point of view 
of the chemist rather than of the plant technologist. Tlie chapter on the 
manufacture of glue and gelatin is contributed by R. C. Shuey. 

A concise description of the significance of H-ion concentration and the 
electrometric and colorimetric methods for its determination, together with 
various tables, is given in an appendix. The literature references are given 
mostly in the form of footnotes. 

METEOROLOGY. 

[Meteorology in relation to agriculture] ([Lowrfow; Ot. Brit.] Apr. Jfc- 
search Council^ Met. Com. Rpt., pp. 17; aha. in Jour. Min. Apr. [London], 20 
{1022), No. 5, pp. 482-486}. — This is a report of the meteorological committee of 
the Agricultural Research Council, appointed in 1020 to Investigate and make 
recommendations as to the fuller use of meteorological information in relation 
to agriculture and fisheries. 

Attention is called to three ways in which the British Meteorological Office 
assists agriculture, (1) by providing information as to prevailing or recently 
prevailing weather, (2) by issuing weather forecasts, and (8) by researcli. It 
is stated that (tie office has not hitherto been in a position to do much direct 
researcli in agricultural meteorology. 

The committee is of the opinion that the following three types of research 
should be encouraged: (1) Studies of the relationship between weather and 
harvests similar to those made by Hooker (K. S. R., 19, p. 414), (2) more 
complete records of the state of crops in different districts at different stages 
of growth with special reference to the effect of the weather, and (8) more 
precise information as to what constitutes an optimum sequence of each element 
of weather for a particular crop and locality. 

The effect of field vegetation on the wind, S. I. Nebolsin {Trudy Moskor, 
Ohlastn. Khoz. Opytn. Bta. {Works Moscow Reyional Ayr. Expt. Sta.) 

Bui. 1 {1922), pp. 17-32, 122). — Thi.'^ article, which is in Russian with an 
English summary, records and discusses observations on the variations in wind 
movement over fallow fields and fields of rye and oats of different heights and 
density of growth. It was found that even in the case of the sparse vegetation 
of fallow fields there was some retardation of the wind near the ground, and 
that the retarding effect increases with the height and density of the growth. 
The relations of the data to evaporation, soil ventilation, and the like are 
considered. 

The local distribution of monsoon rainfall, G. T. Walkeb (Indian Met. 
Dept, Mem., 28 (1922), pt. 2, pp. 23-39, pis, 3). — This is the seventh contribu- 
tion to the subject of correlation in seasonal variations of weather. 

Summarizing his paper, the author states that the experience of the past 13 
years shows that the formula of 1908 for forecasting the whole monsoon rain- 
fall of India, which was based on data of snowfall accumulation, Mauritius 
pressure. South American pressure, and Zanzibar rainfall “affords a useful 
Indication in years when the calculated departure Is 1 in. or over, which on 
the average form about a half of the number of years. Investigation of the 
geographical distribution of rainfall leads to a subdivision of India into large 
homogeneous areas such as northwest India and the Peninsula, for which 
formulas have been worked out giving the total monsoon rainfall and that of 
August and September. The correlation coefficients range from 0.67 to 0.78. 
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Similar formulas have also been develoi>ed for Upper Burma, Mysore, and 
Malabar.” 

The preparation and si^niheance of free-air pressure maps for the cen- 
tral and eastern United States, C. L. Mkisinoer (f/. S. Mo. Weather Rev. 
&up. 21 (1922), pp. 77, pla, 22, figs. 57).— The study here reported “alms to 
carry the process of free-olr reduction to the point where it can be performed 
at meteorological stations with a facility equal to that with which sea-level 
reductions are performed at present. The process is fully explained, tho 
accuracy of the resulting maps is supported by much evidence, and a few 
specimen maps are drawn.” The tests made of these maps indicated a reas 
enable degree of accuracy and that they w^ould be a valuable and important 
adjunct to the forecaster’s equipment. 

An introductory chapter deals \vith the history and problems of American 
barometry. 

Climatological data for the United States by sections (U. S. Dept. Agr., 
Weather Bur. Climat. Data, 9 (1922), Nos. 7, pp. [190], pis. fig. 1; 8, pp. 

pis. 4, fig. 1). — 'I’lieso numbers contain brief summaries and detailed 
tabular statements of climatological data for each Rtate for July and August, 
1922, respectively. 

Climatic conditions [on the Yuma Experiment Farm], E. G. Nohle (U. B. 
Dept. Agr., Dept. Circ. 221 (1922), pp. 4y J)* — Summarizing observations on 
precipitation, evaporation, wind, temperature, and killing frosts on the Yuma 
lleclamation Project during 1919 and 1920, it is stated that ” the season of 1919 
was characterized by ideal weather for spring seeding, a favorable growing 
period during tlie summer months, and an exceptionally early killing frost 
(October 29). The frost- fn^e i)erio(l of 233 days for the year is the shortest 
recorded during 10 years. This early frec*ze greatly reduced the cotton 
yields on the project. . . . The year 1920 had a growing si'ason, or frost- 
free period, of 310 days. This is the longest period recorded at this station. 
The last killing frost in the spring occurred on January 10; however, cool 
and windy weather continued far into the planting season.” This proved 
detrimental to cotton and the alfalfa seed crop. “The highest temperature 
recorded for each of the two years was the same, 114 “ P. The lowest temper- 
ature in 1919 was 17.5'’, and in 1920, 24°. The mean temperatures were ap- 
proximately normal wdien compared with the 10-year average.” The total 
annual evaporation Avas 74.17 in. In 1919 and 70.83 in. in 1920, as compared with 
a lO-year average of 75.87 In. 

Meteorological tables, I). A. Sefxey (Mich. Btaie BO. Agr., Ann. Rpt. Bee. 
GO (1921), pp. 131-144)- — Daily and monthly summaries of temperature (maxi- 
mum, minimum, and mean), precipitation, cloudiness, and sunshine, and 
monthly summaries of pressure (maximum, minimum, and mean), w^ind move- 
ment, and miscellaneous phenomena (frost, hail, thunderstorms, fog, auroras, 
and halos) at East Lansing, Mich., are given for the year ended June 30, 1921. 

[Meteorological observations at Dickinson, N. Dak.], L. Moomaw (North 
Dakota Bta. Bui. IGO (1922), pp. 31, 32). — Tables are given which summarize 
observations at this place on mean air temperature, length of frost-free 
period, and seasonal evaporation, April to September, 1907-1921 ; wind velocity, 
April to September, 1908-1921; and monthly, seasonal, and annual precipita- 
tion, 1892-1921. 

Climatic conditions, C. H. Ruzicka (North Dakota Bta, Bui. 158 (1922), pp. 
figs. 6).— The available observations at or near Williston, N. Dak., on 
precipitation, evai)oratlon, temperature, and wind are summarized and briefly 
discussed. 
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The average annual precipitation, 187^1920, has been 14.76 in. and for the 
five growing months, April-August, 10.15 in. The annual rainfall has varied 
from 28.25 in. in 1880 to 7.37 in. In 1884. “ Comparatively wet years and corn- 
paratively dry years, singly or in series, have succeeded themselves In irregular 
order, and careful study of the data does not reveal when either may occur 
or can be expected.” The average seasonal evaporation from a water surface 
during 10 years, 1909-1918, has been 33.094 in. The record of mean tempera- 
ture for the growing months, April-August, show that '‘the highest monthly 
temperatures occur in July, the critical month for the grains, and the highest 
temperature on record, of 109° F., was experienced in July of 1917. July is 
the only month without frost In the long period since records are available.” 
The average frost-free period since 1882 has been 121 days, May 19 to Sep- 
tember 17. “The season has varied from as little as 81 days In 1883 to 155 
days in 1905. Frosts have gome as late as June 16, in 1915, and as early in 
the full as August 21, in 1911. On the other hand, in 1896, the frost In the 
spring occurred on April 24, and the first fall frost came as late as October 
11, in 1905.” 

The data indicate that “ crops likely to bo frosted should appear above the 
ground about May 19 at the earliest, and tliat varieties not mature by Sep- 
tember 17 stand small chance of full i)roduction. This condition governs the 
varieties it is possible to grow successfully. Exi)erience has proved early 
varieties of such crops as corn and potatoes to be more satisfactory.” 

The wind velocity decreases as the season advances, but with rare exception 
hot winds occur during June and July more or less every year. “They are 
of shorter duration and less damaging in seasons of abundant rainfall. Coming 
in the critical stage of the crop, they do serious damage in the dry years by 
unduly increasing the already great evaporation. In 1910, 1911, 1918, and 
1919 the protracted hot winds cut down the yields more than lack of moisture. 
. . . The season of 1920 resembled the three preceding dry ones, except that 
less hot wind accompanied the extremely high temperatures. The only rain 
of more than 1 in. in the growing season came on June 22 with 2.3 in., with 
such force as to puddle the ground, heat down the crop, and largely run off. 
Yields were a Izttle higher than in the two previous years, but corn suffered 
from the heat and few ears formed. On the whole, there was more feed pro- 
duced in the Willi ston section that year than in any of the preceding three 
dry years. The frost-free period was long and the fall was open, but the soil 
was too dry to admit of much fall plowing.” 

SOILS— FEKTILIZEES. 

Climatic soil types, I. de V. Malhekiie {So. African Jour. Indus., 5 (1922), 
No. 7, pp. 291-298). — ^This is a brief scientific discussion in the Dutch language 
of the influence of climatic factors on the formation of soil types, with par- 
ticular reference to South African soils. 

Soil survey of the El Centro area, Calif,, A. T. Stbahobn et al. (t7. 8, 
Dept. Agr., Adv, Sheets Field Oper. Bur. Soils, 1918, pp. 59, pis. 4, fig. 1, 
maps 2 ). — ^This survey, made in cooperation with the California Experiment 
Station, deals with the soils of an area of 822,560 acres located in Imperial 
County in the extreme southern part of the Colorado Desert in southeastern 
California. The surface is said to he largely below sea level and includes a 
part of the sloping and slightly rolling area of the desert above an old beach 
line. It consists mainly of a more level uniform surface area below the beach 
line. The higher desert sections are drained by a number of characteristic 
shallow drainage ways that carry water only at long intervals. 
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Below the beach line practically all of the material of the soils is derived 
from the masses of sediments transported and deposited by the Colorado River 
during the time it flowed into this depression. The heavier types of these soils 
are prevailingly purplish or chocolate brown to brown in color, very compact, 
and sharply stratified. The lighter textured soils are of a similar color or 
slightly lighter brown, but since their deposition have been subjected to re- 
distribution by the action of the winds and have a rolling, hummocky, or duny 
surface. Above the old beach line the soils are prevailingly light grayish brown 
to light gray or reddish and of sandy and gravelly textures to indefinite depths. 

Including rough, broken land, dunesand, and riverwash, 24 soil types of 7 
series are mapped, of which Holtville silty clay, Imperial silty clay, Meloland 
fine sandy loam, and Holtville silty clay loam cover 14.4, 12.7, 10.9, and 10.6 
per cent of the area, respectively. 

Irrigation is absolutely necessary for the growth of cultivated crops. Alkali 
is quite generally present in the soils below the old beach line, excepting where 
they have been formed largely by the action of the winds. Above the beach 
line the larger part of the soils are entirely free from alkali. 

Soil survey of Orange County, Fla., J. E. Dunn et al. {V. 8. Dept, Agr.f 
Adv. Sheets Field Oper, Bur. Soils, 1919, pp. 111+25, fig. 1, map 1). — This 
survey deals with the soils of an area of 575,360 acres lying within the Coastal 
Plain in the north-central part of the Florida Peninsula. The surface is said 
to vary from level to gently rolling and comprises a lake region in the north- 
western part and a tlatwoods region in the eastern and southern parts. The 
drainage of the lake region Is said to be generally good, although chiefly under- 
ground. That of the tlatwoods region is very poor, and the soil is usually 
saturated and the stream flow sluggish. 

The soils are grouped as regards origin as soils derived almost wholly from 
sedimentary materials and soils composed mainly of vegetable matter in various 
stages of decay, with only relatively small quantities of mineral matter. In- 
cluding swamp, peaty muck, peat, muck, and water and grass, 15 soil types 
of 8 series are mapped, of which the Leon, Norfolk, and St. Johns fine sands 
cover 26.1, 18.4, and 13.6 per cent of the area, resi>ectively. 

Soil survey of Denton County, Tex., W. T. Cabter, jr., and M, W. Beck 
{U. 8. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1918, pp, IV+58, fig. 1, 
map 1). — This survey, made in cooperation with the Texas Experiment Station, 
deals with the soils of an area of 602,240 acres lying mostly in the Grand and 
Black Prairie regions of northeni Texas. The topography ranges from gently 
undulating to strongly rolling and hilly, the greater part of the surface being 
rolling. All parts of the country are said to be thoroughly drained. 

The soils are said to be typically humid soils. They are of residual origin 
from consolidated and unconsolidated materials and of recent alluvial origin. 
Including rough, stony land, 34 soil types of 22 series are mapped, of which 
the San Saba clay, Denton clay, and Klrvin fine sandy loam cover 18.6, 13.2, 
and 10.5 per cent of the area, respectively. 

A new muck soil problem and its solution, M. E. Sherwtn, R. B. Ethebioqs, 
and A. Dunham (Jour. Amer. Soc. Agron., 14 (1922), No. 5, pp. 212-215). — In a 
contribution from the North Carolina State College of Agriculture and En- 
gineering, the soil of an area of about 100 square miles, situated in Beaufort 
and Washington Counties, N. 0., is described. The soil is muck, averaging 
about 4 ft. deep. The furrow slice drains well and is loose, but immediately 
below this the soil remains extremely wet Coni roots will scarcely penetrate 
below the furrow ice. 

Laboratory observations have Indicated that the lime requirement Is slightly 
in excess of 1 ton of calcium carbonate per acre-inch. 
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A comparison of soil from productive and unproductive spots in the area 
showed that the colloidal matter content is slij?htly higher in the productive 
soils than in the unproductive. The percentage of capillary water absorbed 
was very high for both soils, but was decidedly higher in the unproductive. 
Pending further investigation, ridged cultivation has been recommended to aid 
field practice, the object being to dry a maximum amount of the soil, thus 
limiting its colloidal matter and reducing its water-holding capacity. 

Relation of hardpan to root penetration in the Great Plains, J. E. 
Wjcaveb and J. W. Ckist {Ecology, 3 {1922), No. 3, pp. 231-2^9, flg%. 5).— Studies 
conducted at the University of Nebraska on root penetration in hardpan soils 
in the Great Plains are reported. 

It is stated that a so-called hardpan exists in the soil over much of the Great 
Plains region at depths of from 1.4 to 3 ft. It varies in thickness from 8 in. 
to over 1.5 ft. In some localities it appears to be due largely or entirely to 
the calcareous nature of the soil, while in others it is clearly caused by the 
concentration and cementing effect of colloidal clay, aided in part by the car- 
bonates. Water content determinations showed that the hardpan occurs at 
approximately the normal depth of water penetration. When moist It disap- 
pears, but reappears again upon the drying of the soil. 

Available water was found to be the controlling factor of root (‘xtent in this 
region and occurs normally only above the hardpan. Thus the hardpan in 
general delimits the depths of penetration of crops, but under exceptional 
moisture conditions they may extend their roots from 5 to 6 ft. deep. Many 
of the native species are said to penetrate into the hardpan regularly, not only 
extending their roots through it but often several feet beyond. No modifica- 
tions in root habit were apparent in the hardpan layer. Since roots will not 
grow far into dry soil, the logical explanation is considered to be that at some 
time during the life of these plants water must penetrate through the hardpan. 

A tentative outline of the plate method for determining the number of 
microorganisms in the soil, S. A. Waksman and E. B. {^oil Sd., H 

(1922), No. 1, pp. 27, 28).— In a joint contribution from the New Jersey Experi- 
ment Stfitions and the University of Wisconsin a tentative outline of methods 
to be used in determining the numbers of microorganisms in soils by the plate 
method is presented, which has been proposed by a committee appointed for 
that purpose by the Society of American Bacteriologists. 

Movement of legume bacteria in soil, W. C. Fbazieb and E. B. Fiikd {Soil 
Scl, 14 (1922), No. 1, pp. 29-35, figs. 4). — Laboratory and field studies con- 
ducted at the University of Wisconsin on the movement of legume bacteria in 
Blit loam soil are reported. It is concluded that in soli of this type soy bean 
bacteria will spread slowly, if at all, unless carried by the host plant, wind, 
or rain. 

The influence of soil reaction upon the growth of Actinomycetes causing 
potato scab, S. A. Waksman {Soil Sci., U (1922), No. 1, pp. 61-79, fig. 1).— 
Studies conducted at the New Jersey Experiment Stations are reported In 
which it was found that the limiting acid reaction for the growth of Actino- 
myces scabies in culture solutions, properly buffered, and in soil varied with 
the strain. For the majority of strains the limiting acid reaction was about 
pH 5-5.2. Some strains grew even at pH 4.8, while others began to develop 
only at pH 5,3“5.6. The saprophytic soil Actinomycetes seemed to be more 
acid resistant than tine A. scabies strains. It was found that by the use of the 
proper amount of sulphur inoculated with ThiobaMm thiooxidans an acid 
reaction may be obtained which will control the growth of A. scabies In the 
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The value of lime and inoculation for alfalfa and clover on acid soils, 

E. J. Gkaul and E. B. Pbed (Wisconsin Sta. Research Bui. 54 {J922}, pp. 22^ 
figs. -i). — Field and greenhouse studies with alfalfa and red clover on acid silt 
loam and sand soils to determine the influence of inoculation, liming, and 
phosphatic fertilization on crop growth are reported. 

Calcium carbonate when applied to acid Colby silt loam which had not been 
cropped for many years increased the yield of and the total nitrogen in alfalfa. 
The largest applications did not always produce the largest yields. From 
2.6 to 7.5 tons per acre of calcium carbonate gave increases in yield nearly as 
large as where larger applications were made. When three crops were added 
together, an increase of 70.3 per cent in crop yield and of 79.4 per cent in 
nitrogen content resulted where 10 toms per acre of calcium carbonate were 
added. The percentage of nitrogen in the limed series was increased with few 
exceptions. The addition of phosphorus and potassium to virgin Colby silt 
loam did not give increases .sufficient to warrant recommending their use for 
alfalfa. 

The results obtained in the greenhouse when cropped Colby silt loam was 
used indicated that tliese soils need inocnilation, liming, and undoubtedly in 
many cases phosi)hatic fertilization. Inoculation alone increased the yield 
15.G per ccait, and where liming and inoculation were supplied the increase 
amounted to 49.7 per cent. Where the soil was treated with lime and inocu- 
lated, the increase in nitrogen content amounted to 62.3 per cent. 

Very marked increa.ses in crop yields and in nitrogen re.sulted from inocula- 
tion and liming and the use of phosphorus and potassium on Plainfield sand. 
Inoculation alone nearly doubled the crop yield. Calcium carbonate in addi- 
tion to Inoculation resulted in increasing the yield 182.8 per cent. 

The nitrogen of the crops that were inoculated was 171,2 per cent gi'eater than 
that of the untreated control. Wliere 2.5 tons per acre of calcium carbonate 
were added in addition to inoculation, (lie increased crop yield was 310.7 per 
cent more than the control. In nearly every case inoculation increased the per- 
c<Mitage of nitrogen in the roots. 

Because the soil was naturally infected witli the clover bacteria, this crop 
tiid not show a unifoian gain in yield and nitrogen from inoculation. The ad- 
dition of phosphorus and potassium greatly increased the yield and total nitro- 
gen. Where lime was added in addition to pliosphorus and potassium, no mate- 
rial increase in crop growth and nitrogen content resulted. 

Field studies indicated that Colby silt loam soil requires inoculation and 
liming before good crops of alfalfa can be grown. Inoculation of soil at ISIarsh- 
tield resulted in a crop increase of G7.1 per c‘ent. When inoculation was re- 
inforced by liming, the increase amounted to 120.4 i)er cent. The inoculated 
crop contained 87.7 per cent more nitrogen than did the control. The crop 
grown on inoculated soil treated with 3 tons per acre of ground limestone con- 
tained 160.2 per cent more nitrogen than did the control. The percentage of 
nitrogen was markedly Increased by inoculation. On the cropped Colby silt 
loam at Curtiss inoculation alone increased the crop yield 56.3 per cent. 

A study of the nitrogen content of the soils at the beginning and at the end 
of the exiierimenls showed that a large percentage of the nitrogen in the crops 
comes from the soil. In only a few cases was there an actual gain in nitrogen 
to the soil due to cropping to alfalfa and clover (portion above ground cut and 
removed), and most of these gains were in the Plainfield sand. Inoculation for 
alfalfa and in some cases for clover increased the amount of nitrogen fixation 
from the air by these plants. 

A possible correlation between the fertility of rice soils and their titra- 
tion curves, O. Abrhenius (Soil Sci., H (1922) t No, 7, pp. 21-26, figs. S). — 
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Studies conducted at the Treub Laboratory, Buitenzorg, Java, In an attempt to 
solve the question as to how rice soils become unproductive, through an investi- 
gation of the H-ion concentration, are reported. 

The results of colorimetric determinations of the pH values of several soils 
of different types did not show any correlation between the pH values and the 
nature of various soils us regards productivity except in two instances. The 
four most acid soils were unproductive, and the five most alkaline were of high 
productivity. 

A determination of the titration curves of various soils and of their so-called 
buffer effect indicated a very distinct correlation between the buffer capacity 
and the productivity of the soil. The soils which acted as good buffers were 
also good soils for rice cultivation. 

Further studies of rice plants in nutrient solutions showed that the root 
excretions neutralized the acids or alkalis in the nutrient solution to a specific 
point and thus acted as amphoteric electrolytes. 

Studies of samples of soils with a low buffer content taken partly from the 
hoil surrounding rice plants and partly from within the root system showed that 
the latter samples had a lower pH value than the former. This is taken to in- 
dicate that the plant acidified the root layer, resulting in a marked change in 
U-ion concentration. 

It is concluded that it is an acid reaction which prevents rice from growing, 
and not the fact that a soil is rich in humus. By adding lime to the humus a 
good buffer substance of the proper reaction can be produced. 

Influence of soil colloids on availability of salts, N. E. Goboon and E. B. 
Stakkey {Soil Sci,, U {19i2), No, 1, pp, i-7, fig. 1 ). — Laboratory studies con- 
ducted at the University of Maryland on the colloidal adsorptive powers of 
certain soils and to determine the relation between the H-ion concentration 
and adsorption are reported. Hydrogels of silica, alumina, and iron were pre- 
pared in the purest possible condition, and the salts used in the adsorption 
work were the nitrate, sulphate, and acid phosphate of potassium, calcium, 
and magnesium. 

Silica gel showed small adsorption for salts like calcium acid phosphate, 
while the alumina and iron gels showed large adsorptive powers. Within the 
limits of the concentrations used, the adsorption Increased with the concentra- 
tion of the salt solution. The colloids gave up their adsorbed salts gradually. 
It was found that one of the factors affecting the solubility, and therefore the 
availability of some ions like potassium and calcium in certain forms, is the 
H-ion concentration. 

The importance of exchangeable soil potassium for plant nutrition, 
A. voN Nostitz {Jour, Landw,, 10 (1922), No. 1, pp, pl», g).-— Vegetation 

studies with different grain and grass crops are reported which showed that, 
aside from the water-soluble potassium, the crops were limited to the potas- 
sium exchangeable with ammonium nitrate in soils in their assimilation of 
potassium. This was true in spite of the presence of a normally sufficent 
amount of potassium soluble in hydrochloric acid in soils. A chemical analysis 
of soils for potassium and a determination of their base-exchanging properties 
are considered to be profitable procedures in this connection. 

Germination experiments showed that in the course of the germination and 
growth of seedlings in a nutritive solution containing no potassium there was 
a transfer of potassium from the seedling to the solutlcm. The plants were 
able from the fiirst day of their germination to assimilate mineral matter. The 
assimilation of potassium occurred apparently in a certain ratio to lime and 
magnesia. This is taken to indicate the importance of considering the ratio 
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of tBe potassium content to the contents of the other nutritive constituents of 
the soil when determining the fertilizer requirements. 

Variation of nitrate nitrogen and pH values of soils from the nitrogen 
availability plats, A. W. Blair and A. L. Prince {Soil Soi,^ H (19^2), Ao. 1, 
pp. 9-19 1 figs, ^). —Studies on the variations in pH values and nitrate nitrogen 
in the soil of the nitrogen availability plats at the New Jersey Experiment 
Stations during and immediately following the growing season are reported. 
The soil is a loam but inclines to the gravelly phase. The rotation is a general 
farm crops rotation, including com, oats, wheat, and timothy for two years 
without legumes. Both limed and unliraed soils were studied. 

^ H-lon determinations on soil samples collected at intervals of two weeks over 
a i>eriod of nearly five months showed only slight variations in pH values for 
a given fertilizer treatment. On the unlimed soils the pH values varied 
considerably according to the fertilizer treatment given the different plats. 
The variation was much less for the same treatment on the limed section. 
The i)H values were quite consistently lower on the unlimed than on the limed 
plats, q'he lowest pH values for both sections were found on the ammonium 
sulphate plat, but the soil from the unllmed plat was much more acid than that 
from the limed plat. 

The plat having the lowest pH value throughout the period showed the 
highest lime requirement by the Veltcb method. The unllmed sodium nitrate 
plat show^ed a slightly higher pH value than most of the other plats in this 
section jmd a lower lime requirement. Those plats which gave a pH value of 
about 7 showed no lime requirement by tlie Veitch method. It is concluded that 
for normal soiLs a determination of the pH values may be of considerable 
assistance in arriving at the amount of lime required for general farm crops. 

Biweekly nitrate determinations showed considerable variation as the season 
progressed, the lowest period being about the last of July and through August, 
just after the crop had been removed. The average nitrate contents for the 
unlimed plats were, with some exceptions, higher than the averages for the 
limed plats. A high nitrate content was not necessarily accompanied by a good 
crop yield. It Is stated that nitrates may be found in considerable quantities 
in a soil which is so acid as to practically inhibit the growTh of ordinary farm 
crops. There appeared to be a slowing down of nitrification with the approach 
of freezing weather, 

[Soil studies at the Florida Station], R. W. Rupeecht {Florida Sta, Rpt 
1921 1 p. SJ).— Studies to determine the changes in soil and the points of accu- 
mulation of fertilizer constituents in soils subjected to a 10-year drainage 
water study showed that most of the lime had been removed from the soil, 
the amount dropping from an average of 0.3 per cent in 1910 to 0.03 per cent 
in 1920. This loss took place despite the fact that some lime was applied yearly 
in the acid phosphate. Of the three elements nitrogen, phosphoric acid, and 
potash, the last was tlie only one to show a loss during the ten years. Tlie 
ammonia content remained about Urn same, while the pho^horlc acid content 
increased slightly. The amount of organic matter or humus decreased in the 
first 21 in. The decrease In humus also decreased the percentage of ammonia 
in the first 2 ft, but this was counteracted by an Increase In the third and 
fourth foot. The decreased humus content also caused the percentage of iron 
and aluminum to increase in the first 21 in. The actual amount of iron and 
aluminum did not Increase, tlie decreased amount of humus simply Increasing 
the relative amounts of iron and aluminum. The sulphates increased in all 
the layers, but much more In the lower layers than near the surface. The tank 
receiving its ammonia from ammonium sulphate showed no more sulphates 
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in the soil than did the tank receiving its ammonia as dried blood. On the 
whole, most of the plant food was found within 9 in. of the surface, the amount 
gradually decreasing with the depth. 

The lysimeters or drain gauges [at Craibstone] (North of Soot, Col, Agr., 
Guide Bxpts, Craihatone, 1922, pp. 32, S3), — ^This is a progress report on the 
losses of fertility constituents from the soil under different cropping and fer- 
tility treatments, as indicated by the Craibstone lysimeter exi)eriments (E. S. R., 
4C, p. 811). 

Soils, Z. N. Wyant (Michigan 8ta, Hpt 1921, p, 169).— Tlie first year’s 
results of a microbial peat decomposition experiment, using buckwheat as an 
indicator of microbial activity in peat soil, are said to have shown that manure 
organisms caused a marked Increase in the yield of seed. With peat alone the 
yield was 3 bu. per acre, while with peat Inoculated with manure organisms 
it was 104.8 bu. With peat plus rock phosphate the yield of buckwheat seed 
was at the rate of 44.3 bu. per acre, and with the same combination plus manure 
organisms it was 101.1 bu. 

With a compost containing peat, rock phosphate, and manure the yield was 
58.3 bu. per acre. With a second compost of peat and rock phosphate, using 
the first compost as an inoculum, the yield was 80.7 bu., while with a compost 
containing sulphur in addition to the peat and rock phosphate it was 0-1.5 bu. 
per acre. Either sulphur or rock phosphate, a combination of the two, or sand 
were found to be desirable adjuncts to peat. The particular type of clay used, 
liowever, seemed to depress yields In most cases. The stimulating or depress- 
ing action, respectively, of the various additions seemed to affect the microbial 
llora, especially particular types. 

As a rule, composted peat seemed slightly better as a soil than raw peat to 
which compost or other materials were added, but this was not sufficiently 
marked to advise its use in agricultural practice. From the standpoint of seed 
yield it was found to be profitable to compost peat with rock phosphate before 
using it as a soil or a fertilizer. 

Fertility trials, 0. H. Uuzicka (North Dakota Sta. Bui, 158 (1922), pp, 
84-87 ), — Experiments begun in 1913 to compare methods of maintaining soil 
fertility under northwestern North Dakota conditions and to determine tlie 
relative value of farm manure and farm manure reinforced with phosphorus, 
potassium, and ground limestone are briefly described. Manure alone gave the 
best results with wheat and corn during the period from 1914 to 1919, inclusive, 
followed closely by manure reinforced wiUi steamed bone meal. The differences 
in yields from combinations of fertilizers were insignificant, but indicated no 
deficiency of either phosphorus or potassium in the soil. 

The results of three years of an experiment begun in 1918 to compare top- 
dressing with plowing under of fresh and rotted manure for wheat, oats, and 
corn are briefly presented, no conclusions being drawn. 

On the change of soil reaction by manuring, I, S. Osuoi and N. Soyama 
(Ber, Ohara Inat, Landw, Forsch,, 2 (1921), No. 1, pp, 79-93), — The results of 
preliminary studies on the influence of varied fertilization on the reaction of 
soils growing different crops are presented. 

While no conclusions are considered Justified from the results of two years 
of experiments, it was found that in every case where ammonium sulphate, 
superphosphate, and potassium sulphate were applied to barley soils there 
was an alkaline reaction with one exception, and the difference in the soil 
reaction between two corresponding plats was not so distinct and regular as 
might be expected from the chemical and physiological reaction of each manure. 
The effect of the alkalinity of lime, lime nitrogen, and wood ash was readily 
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observed. The continuous application of the same fertilizer to the same soil 
did not seem to cause any accumulation of the reaction produced. The effect 
of the alkalinity of lime, lime nitrogen, and wood ash was not so distinct in 
rice held soils as in barley field soils. The tentative conclusion is drawn that 
in the case of paddy rice fields where the irrigation water has a distinct re- 
action, the effect of a fertilizer reaction upon soil, if it exists, is overcome by 
that of irrigation water. 

Studies on the infiuence of stable manure on the decomposition of 
cellulose In agricultural soils, C. A. G. Charpentier (Meddel. Centralamt. 
For&dksv, Jordbruksomrddet, No. 218 {1V21), pp. iU 7; also in K. Landtbr. 
Akad. Handl. och Tidskr., 60 {1921), No. 7, pp. 567-603, figs. 7).— Studies on the 
influence of cow and horse manures and lime on the decomposition of cellulose 
In two different clay soils of varying moisture content and in sand and moor 
soils are reported. The influence of ammonium sulphate was also studied in 
clay soils. 

The addition of 2 per cent of cow or horse manure caused marked stimu- 
lation of cellulose decomposition in soils of suflicient moisture content. The 
influence of the inaniire.s in this respect depended upon their content of plant 
nutrients and upon the moisture and nutrient contents of the soil. The in- 
iluence of the manure Increased as its content of nutrients increased, or as 
the content of nutrients in tlie soil decreased. The speed of decomposition of 
the cellulose in soil increa.sed as the absorptive power of the soil for water 
increased without excluding air. The influence of the manure also increased 
under such conditions. 

The manure strongly stimulated cellulose decomposition in a clay soil con- 
taining 30 per cent of water. Wl»en the water content decreased to 10 per 
cent, only the cow manure showed any influence and this was very weak. 

The addition of 0.5 per cent of calcium oxid in the form of calcium car- 
i)onate exercised in general only a small influence on cellulose decomposition 
in .soil. This is taken to indicate that the lime did not act as a regulator of 
the soil reaction. However, the addition of lime to soils deficient in lime 
increased the action of the stable manure. 

When 0.015 per cent of ammonium sulphate was added to soils the decomposi- 
tion of cellulose was hastened. Oow manure and ammonium sulphate produced 
about the same results when added to soils in equivalent amounts as regards 
ammonia content. This is taken to indicate that the favorable influence of 
cow and horse manures on cellulose decomposition in soils is due to their 
ammonia content. 

Studies in methods to prevent nitrogen losses from dung and urine 
during storage, N. V. Joshi (Agr. Jour, India, 11 {1922), No. J), pp. S61-3H ). — 
Further experiments on the storage of dung and urine under different condi- 
tions are reported (R. S. R„ 44, p. 511), in which it was found that the losses 
of nitrogen from cattle dung when stored separately are small under botli 
aerobic and anaerobic conditions. In the case of urine great amounts of nitrogen 
were found to be lost under aerobic conditions, while under anaerobic condi- 
tions the losses were negligible. 

Covering the surface of the urine with a layer of some kind of oil such as 
kerosene, mustard, or coconut oil brought about the necessary anaerobic con- 
ditions, and this method proved effective in preventing nitrogen losses. Among 
several substances tried to prevent losses of nitrogen from urine occurring 
under aerobic conditions of storage, sulphuric acid, superphosphate, and formalin 
proved effective, but their cost Is thought to be prohibitive in practice. 

Very great losses of nitrogen were observed when straw and soil were used 
as absorbents for urine. Since greater losses of nitrogen occur In the mixture 
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of cattle dung and urine, it is considered advisable to store them in separate 
pits instead of following the prevalent practice of mixing. 

Reinforcement of farm manurct M. E. McCollam (WcBtern Washington 
8ta, Bimo, Bui,, 10 (1922), No, 4, pp. 66, 67). — ^Brief Information on the proper 
reinforcement of farm manure with phosphatic materials is presented. 

Farm manure and commercial fertilizers, E. S. Hopkins (Canada Expt, 
Farms, Div. Field Hush. Interim Rpt, 1921, pp, 12-^18, fig, 1). — ^Experiments 
begun in 1910 to determine the value of barnyard manure and commercial 
fertilizers wiien applied to a 4-year rotation of mangels, oats, clover hay, and 
timothy hay are described, and the results are summarized and discussed. 

In a 5-year study of farm manure it was found that the manure produced 
a profit on 4 acres of land of $391.29 during the period. During a 5-year study 
of commercial fertilizers an investment of $142.32 gave an Increased crop 
valued at $318.03, leaving a net profit of $175.71. The practice of supplementing 
farm manure with commercial fertilizers was found to be very profitable where 
the supply of farm manure was insufficient to permit the ordinary application 
I>er acra 

A study of present and future supplies of fertilizer nitrogen, S. B. Has- 
KKix (Jour, Amer, Boc. Agron,, H (1922), No. 5, pp. 167-118). — In this contri- 
bution from the Massachusetts Experiment Station it is pointed out that the 
most salient aspects of the nitrogen problem are a probably decreasing supply 
of organic nitrogen, a present greatly increased supply of by-product inorganic 
nitrogen with indefinite potentialities for enlargement, a maintenance for an 
uncertain but probably a long period of years of the production of primary 
mineral nitrogen, and in the future a possible greatly enlarged supply of 
primary manufactured nitrogen produced by transforming power resources 
into fertilizer ammonia. 

From the economic viewpoint the three enormous wastes existing are con- 
sidered to be the consumption of human labor in the fruitless tilling of soils, 
the waste of tlie kinetic energy of falling water, and the waste of the nitrogen 
resources through the destructive and wasteful methods of utilization of 
bituminous coal. 

Muscle Shoals (U. 8 . Senate, 67. Cong., 2. Bess., Com. Agr. and Forestry, 
Hearings on 8. 3420, 1922, pp. — The minutes of these hearings are 

presented. 

The nitrogen inventory as affected by live stock v. grain farming, C. G. 
WnxiAMs (Jour. Amer. Boc. Agron., 14 (1922), No. 5, pp. 159-162).— The results 
of a study begun in 1910 at the Ohio Experiment Station to compare live stock 
with grain farming on silt loam soil are summarized. The results indicate 
that the live-stock system results in slightly larger yields of crops year by year 
and in a moderate increase in the nitrogen content of the soil. 

Agricultural and commercial values of nitrogenous plant foods, A. W. 
Blaib (Jour. Amer. Boc. Agron., 14 (1922), No. 5, pp. 162-167).— In a contribu- 
tion from the New Jersey Experiment Stations the results of field and cylinder 
experiments, covering periods varying from 5 up to 20 years, and comparing 
mineral and organic sources of nitrogen, are briefly summarized. 

In the field experiments the mineral materials in every case gave larger 
yields and larger nitrogen returns than the organic materials. While the 
differences were not great, they are considered to be sufficient to indicate that 
the organic materials do not have greater lasting properties than the mineral. 

A comparison of green manure and stable manure in cylinder experiments 
gave results favoring the green manure. In the meantime the soil in the green 
manure cylinders was kept on a level with, and in some cases on a higher plane 
as regards nitrogen content than, the soil in the stable-manure cylinders. 
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A 20-year comparison of sodium nitrate with dried blood in cylinder experi- 
ments showed that the yields obtained with sodium nitrate were greater for 
the second 10-year period than for the first, while the reverse was true with 
the dried blood. The difference in the amount of nitrogen recovered was 
greatly in favor of the sodium nitrate. A comparison of sodium nitrate with 
dried blood in a 60 per cent sand and loam soil mixture, extending over a 
period of 9 years, showed that the yield of dry matter and the nitrogen recov- 
ery were both decidedly In favor' of the nitrate nitrogen. These results are 
taken to indicate that the loss of nitrate nitrogen through leaching is not 
greater than the loss of organic nitrogen from the same cause. 

In a consideration of commercial values it is pointed out that nitrogen in 
organic materials has cost more than nitrate and ammonia nitrogen. It is 
concluded that the commercial values of organic nitrogenous materials should 
be made more in keeping with their agricultural values, as shown by long-time 
vegetation tests. 

The phosphoric acid question, K. Kuffner (Mitt. Dent. Landw. Qesell., 57 
(1922), A'o. Si, pp. 512, 513 ). — Several years* study of German soils rich in 
phosphoric acid hut showing cultural indications of a deficiency in phosphoric 
acid are said to have shown that the lime-magnesia ratio of the soil has a 
marked Influence upon this condition. Soils rich in phosphoric acid hut con- 
taining more than two and one-half times as much lime as magnesia showed 
a deficiency In phosphoric acid in cropping experiments. This is attributed 
to the lower solubility of the calcium phosi)hates as compared to the mag- 
nesium phosphates. Where the soil contained less than 0.1 per cent of phos- 
phoric acid, superphosphate was used with good results. Where as much or 
more than 0.1 per cent of phosphoric acid was present and the lime-magnesia 
ratio was narrower than 1 to 2.5, no phosphoric acid fertilization was required. 
When the lime-mapiesia ratio broadencHl beyond 1 to 2.5 on such soils, phos- 
phoric acid deficiency was evident and fertilization with this nutrient was 
necessary. 

Composting rock phosphate with sulphur in slightly alkaline cal- 
careous soils, W. Rudolfs (Soil Sci., H (1922), No. 1, pp. 57-59, figs. 3 ). — 
Studies conducted at the New Jersey Experiment Stations are reported which 
showed that sulphur oxidation takes pace in a calcareous, slightly alkaline 
soil and that the solubility of the phosphoric acid is not hindered. Compost 
mixtures incubated at 80® C. increased more rapidly In relative acidity and 
available phosphoric acid than composts kept at room temperature. When 
larger quantities of a calcareous soil w^ere used the influence of temperature 
was usually greater than when small amounts of such soil were employed. 
The influence of light was slightly detrimental to sulphur oxidizing organisms. 

Small quantities of sulphuric acid stimulated bacterial activities, parti- 
cularly during the first weeks of the incubation i)eriod, if a calcareous, slightly 
alkaline soil was used. Sodium bicarbonate stimulated the bacterial activities 
considerably when a calcareous soil deficient in organic matter was used. A 
similar soil rich in organic matter failed to produce stimulation to the same 
extent, presumably due to greater carbon dioxid production. Sodium bisul- 
phate in solution and acetic acid had no stimulating influence hut rather a 
detrimental one. A mixture of 0.02 per cent of ferrous sulphate and 0.02 per 
cent of aluminum sulphate failed to exert any influence. 

i*artial sterilization of the soil and of the mixtures by additions of sodium 
chlorid and hydrochloric acid proved to be of no value. Sodium eWorld re- 
tarded the activities of the sulphur oxidizing organisms, and the same was 
true to a less extent with hydrochloric acid. It was possible to replace the 
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bulk of a calcareous soil poor in nitrogenous material with ammonium sul- 
phate. The quantities of sulphur in the mixtures, reduced to approximately 
the amounts required in ordinary factory methods of making acid phosphate, 
gave good results. The addition of small amounts of sulphurous acid to 
change the Initial reaction of these mixtures, in which a slightly alkaline 
calcareous soil was used, decidedly influenced the rapidity of the accumulation 
of acidity and available phosphoric acid. 

Aeration of the mixtures had considerable influence, but when they re- 
ceived an abundance of air sulphur oxidation nearly ceased and no phosphoric 
acid was made available. The Il-ion concentration in the mixtures changed 
until pH values of from 8.1 to 2.9 were reached, thus indicating the point at 
which phosphoric acid becomes available most rapidly. Relative acidity, as 
measured by the titration method, accumulated after this point was reache<l. 
The mixtures had a tendency to form aggregates which had a different relative^ 
acidity and different quantities of available phosphoric acid according to the 
size of the crumbs. 

Experiments with liming of soils injurious to plants, 11. von Ff.iijtzkn 
and H. 0. Sodp:rbattm {Meddel. Vcntrnlanst. Forsoksv. Jordhruksomrddef, No. 
222 pp. H, figs S: also in K. Landthr. Aknd, Hand}, och Tidskr., Gi 

{lii22), No. J, pp. ]9-20, figs. S). — It was found that tbe silt obtained from the 
cleaning of a river bed when spread over tbe surrounding agricultural soils 
either reduced or practically destroyed their productiveness. Tbe silt bad a 
high H-ion concentration, the pH value in some eases being as low as 8. Chemi- 
cal analyses revealed the presence of considerable quantities of sulphate salts, 
which is attributed to the oxidation of Iron sulphids in the silt to iron sulpliate 
and sulphuric acid. 

Laboratory and field experiments showed that lime was required in amounts 
equivalent to 10,000 kg. of calcium oxid per hectare (8,900 lbs. per acre) to 
remove the injurious influence of the decomposition products of the iron sul- 
phids. Even better results were given by applications of 20,000 kg. per hectare. 

The Injurious influence of excessive liming was overcome by seeding some 
time after the lime was plowed under. This was unnecessary where calcium 
carbonate was used. 

Influence of liming of cultivated and grassland peat soils on the losses 
of plant nutrients by leaching, H. von Petlitzen, H. Hjeiitstedt, I. Lxjgner, 
and E. Nystk^m {SvensKa Mosslmltur'for. Tidskr., S5 (1921), No. i, pp. 189- 
208). — Five years’ lysiraeter experiments conducted at the JdnkSping Experi- 
ment Station from 1914 to 1918, Inclusive, on the losses by leaching of plant 
nutrients from limed and slightly humified peat soils deficient in lime are 
reported. 

These showed that with a normal liming of 8,000 kg. of slaked lime per hec- 
tare (2,670 lbs. per acre) the losses of plant nutrients were greater from the 
soils of both cultivated fields and grasslands than from unlimed soils. Liming 
seemed to increase humification and consequently the losses of organic matter. 
The losses of plant nutrients were greater from limed cultivated soils than from 
limed grasslands. 

Commercial fertilizers in 1921—22, G. S. Pbaps and S. E. Asbuhy (Texas 
Bta. Bui. 298 (1922), pp. 3-23). — This bulletin contains manufacturers* guaran- 
ties and the results of actual analyses and relative valuations of 875 samples 
of fertilizers and fertilizer materials collected for inspection in Texas for the 
season 1921-22, together with a list of brands registered for sale during the 
season. Data showing the relation of guaranteed valuation to selling price and 
to actual valuation are also presented. 
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Botanical exploration of French West Africa, A. Ciievaueu {Einploratiofi 
Botaniqne de VAfrique Occidentale Francaise. Paris: Paul LechevalHer^ 1920, 
vol. 1, pp, XV +798, pis. 2). — The first section of results obtained from explora- 
tions carried on in French West Africa and extending over the period 1898- 
1912, inclusive, having In view the collection of information regarding the agri- 
cultural and forest resources of the region explored, are presented. Volume 1 
enumerates and locates plants collected In Mauretania, Sahara oases, Senegal, 
Kasamanze [river], French Guinea, French Sudan, Ivory Coast, Dahomey, Gold 
Coast, Sierra-Ijeone, Lagos, and Old Calabar. 

Yellow-white pine formation, LkR. H. Hauvey (Dot. Gaz., 73 {1922). No. 1, 
pp. 26-43, f}qs. 6). — This paper is limited to a consideration of certain aspex’ts 
of th(‘ Big Pines formation exhibited at Little Manistee in Lake Oo,, Mich. 

On the basis of the data presented, it is supposed that the original stand 
of the Big Pines extends back some 400 or 450 or more years, and doubtless 
the formation had then been self-perpetuating for centuries. The break in ag(‘ 
bet^^'een the persisting patriarchs and the present staiKl (mostly under 200 
years of age) is very striking, although bridged somewhat by a broken series 
of isolated trees. The explanation of this break in history aiipears to be that 
there had been an almost entire destruction of this formation some 200 years 
ago, possibly through fire of lightning origin, which then became reestablished 
through a few isolated individuals of various ages escaping the devastation. 
The well distributed range of ages down to 30 years would apparently indi- 
cate that the formation has bc'cn and Is under natural conditions permanently 
self-perpetuating, represent irvg an ecological climax formation. 

Grafts of the sunflow'er on Jerusalem artichoke, L. Daniel {Cornpt. Rend. 
Acad. Rci. [Paris]. 172 {1921), No 10. pp. 610-612). — An attempt is made to 
ascertain or estimate the work done (particularly reserves formed) by the 
graft and stock, respectively, in the case of ncUonthus orqpnlis grafted on Jeru- 
salem artichoke. 

[Breeding experinieiits with peas], J. dk Vtlmokin {Cojnpt. Rend. Acad 
Net. f/’un«l, 172 {1921), No. 13. pp. 815-817). — Study of peas demonstrated 
Mcmdelinn liehavior as regards the characters here dealt with, supporting the 
hypothesis of latent characters or cryptomercs. 

Photocatalysis. — If, The photosynthesis of nitrogen compounds from 
nitrat<»s and carbon dioxid, E. C. C. Balt, I. M. Heilbron, and D. P. Hudson 
{Jour. Chem. ^oc. [London], 121 {1922), No. 716, pp. 1078-1088).— The prelimi- 
nary results announced in the previous paper (E. S. R., 47, p. 728) have 
been followed by results of interest, some of which are reserved for later 
publication. The present paper deals with the formation of the complex nitro- 
gen derivatives in the living plant, the question being whether the plant is 
able to synthesize from potassium nitrate or ammonium salts, or both, by the 
use of activated formaldehyde, the many complex nitrogenous substances that 
have been found in the vegetable kingdom. 

The authors restrict this account to the work with potassium nitrate, the 
results from which are thought to leave no doubt that the activated formalde 
hyde photosynthetically produced in the living chloroplast reacts with potas- 
sium nitrite with extraordinary ease to produce formhydroxamlc acid, which at 
once proceeds to condense with more of the activated formaldehyde to give 
various nitrogen compounds. It follows from this that the synthesis of the 
nitrogen compounds found in the plant is not photosynthetic except in so far 
as the production of the activated formaldehyde by the chlorophyll is con- 
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cernecl. The various amino-acids, proteins, alkaloids, etc., are natural and 
Indeed inevitable results of the photosynthesis of formaldehyde In the pres- 
ence of potassium nitrite. The life and growth of a plant consist in the utiliza- 
tion of the products formed in its leaves. In the formation of these products 
under the given conditions of chlorophyll, carbon dloxld, light energy, and 
potassium nitrite the synthesis must follow its natural course, just as has 
been found to take place in vitro. The region where the synthesis occurs must 
necessarily be restricted to the leaves, the compounds being subsequently dis- 
tributed as soluble glucosids by the normal translocatory processes. 

The authors direct attention also to the fact that in the various stages of the 
nitrogen synthesis oxygen is evolved. They note the presence of the enzym 
catalase in the leaves which has the power of accelerating the loss of oxygen 
by various compounds. Possibly it is this enzym that causes the reduction of 
potassium nitrate to nitrite. The escape of oxygen in the various stages of 
the nitrogen synthesis is therefore certainly not antagonistic to the conditions 
known to exist in the plant. The evolution of oxygen in these experiments was 
proved by the oxidation of considerable quantities of formaldehyde to formic 
acid. 

Variation in organic acids in the course of anthocyanin pigmentation, 
D. Kohler (Compt. Rend. Acad. ScL [Paris], 172 (1021), No. 11, pp. 70,9-7/1).— 
It was found that, as regards organs still in relation with the plant, the 
formation of anthocyanin may be correlated with an increase of organic acids 
as in corollas of Cohaca scandens and leaves of Ampelopsis tricuspidaia, or 
sometimes with a decrease as in stems of Polygonum fagopyrum. In detache<i 
organs, the formation of anthocyanin is not always correlated with an increase 
of organic acids. These facts are discussed. 

The carbohydrate content of the seed of Asparagus officinalis, W. E. 
Cake and H. H. Bartlett (Jour. Biol. Chem,, 51 (1922), No. 1, pp. 93-102 ). — 
An examination of the seed of the variety Palmetto of A. officinalis has shown 
that the reserve carbohydrate is in the form of hemicelluloses, which give on 
hydrolysis mannose, glucose, fructose, and galactose. The proportion of gal- 
actose is small. Mannose is in a ratio of 1 : 1 to the total remaining hexoses. 

Chemical changes in coffee leaves killed by cold, T. de Almeida Camargo 
(Escola Agr. ‘'Luis de Queiroz,^^ PiraoicaT)a, Brazil, BoL 8 (1921), pp. 17 ). — 
Following the freeze of June 25-26, 1918, at Sao Paulo, causing much loss par- 
ticularly to growers of coffee (Coffea arabica), which suffered death or injury 
amounting to 80 per cent or more of the value of the trees, an attempt was 
made to ascertain the chemical differences between leaves which died and 
those (often on the same branch) which withstood the cold. The object was 
to establish, if possible, the cause of resistance or of death, looking to the 
separation of more resistant forms. 

The results of these studies as tabulated with discussion indicate tluit the 
death of the leaves after freezing is not due to the mechanical action of ice 
crystals hut to the concentration of the cell sap owing to the withdrawal (by 
crystallization) of water. The cellular enzyms continue to act for some time 
after the death of the protoplasm, producing a synthesis of nitrogenous sub- 
stances and an increase of certain bases. The carbohydrates are hydrolyzed 
with the formation of sugars, which accumulate in the leaves as a consequence 
of the lowering of the respiration rate due to the chilling. The plants richest 
in carbohydrates due to the action of cold are most able to resist Its ill effects 
in ways indicated. Carbohydrates, therefore, are under these conditions corre- 
lated with resistance to cold. Addition of potassium and phosphorus manures 
increase resistance, while nitrogenous compounds have the opposite effect as 
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they augment cellular respiratory activity, thus lowering the sugar content of 
the cells. Excessive soil humidity at the beginning of winter is also prejudicial, 
favoring the storing of carbohydrates In reserve tissues. 

It is considered possible, by selecting coffee varieties the leaves of which are 
rich in carbohydrates, and by use of appropriate fertilizers, to increase con- 
siderably the resistance of coffee trees to cold. 

Horizontal geotropism, H. Goupin (Compt, Rend. Acad. Sci. [Paris], 172 
{1921), No. 10, pp. 608-610 ). certain cultivated legumes a horizontal geo- 
tropisin was noted as present when the plant was kept in darkness. 

Nonsymbiotic germination of orchid seeds, 1j. Knudson (Bot. Oaz., 73 
{1922), No. 1, pp. 1-25, S ). — A method is given for sterilizing seeds of 

certain orchids and for growing them under sterile conditions. 

Germination of seeds of Laelia, Cattleya, and related forms is possible with- 
out the aid of any fungus when certain sugars are supplied. Fructose appears 
more favorable than glucose. In the presence of glucose, chlorosis of the 
(Mubryo generally develops. Germination is possible on certain plant extracts 
c(mtalnliig traces only of sugar, and embryos in such cultures accumulate a 
consldorablo reserve of starch. The concentration of glucose is important 
in the growth of the embryo. BaciUna radicicola from alfalfa and certain 
other microorganisms on certain media show a favorable influence on the 
d<‘velo})men( of clilor(»phyll and germination. Seedlings have been trans- 
planted from tubes to large flasks and growth has continued, the results thus 
far ol)tainod indicating that the method is of value in the propagation of 
orchids from seeds. 

Tt is hold that the necessity of fungus infection for germination has not 
yet been proved, one cause of failure of germination being, possibly, the patho- 
genic character of some of the endophytic fungi. 

FIELD CROPS. 

The work [with field crops] of the Yuma Reclamation Project Experi- 
ment Farm in 1019 and 1020, E. C. Noble (17. ^5f. Dept. Apr.. Dept. Cira. 
221 {1922), pp. 15-28, flc/s. 5 ). — ^The continuation of previous work (E. S. R., 
43, p, 3291 is reported on. 

Toole, Dixie, Yuma, Sproull, and Rowden, with respective average acre 
yields, 2,450, 2.310, 2,200, 2,142, and 2,008 lbs. of seed cotton were first among 
cotton varieties compared from 1916 to 1920, inclusive. Selection and im- 
provement work was carried on with the extra-staple varieties, Durango, Tuxtla, 
and Kekchi. The results from the furrow-and-bed method of planting (E. S. U., 
39, p. 433) have not been such as to recommend it for general usage Instead of 
the ordinary method. Plats treated with acid phosphate yielded slightly higher 
than those receiving sodium nitrate or potassium sulphate. Where two rows 
of cotton were alternated with one row of cowpeas the Increased yield of the 
cotton rows did not compensate the loss of the third row. 

Hairy Peruvian, smooth Peruvian, India, Arizona common, Kansas common, 
Turkestan, Grimm, and Baltic alfalfa varieties ranked in about the order 
named in acre yields and adaptability. The Peruvian types have been fore- 
most In vigor and total yields since 1916, the hairy-leaved strain comprising 
about 70 per cent of the alfalfa acreage on the project. Preliminary fertilizer 
tests Indicate increased hay yields from 10 tons of barnyard manure or from 
300 to 400 lbs. per acre of acid phosphate. 

Foremost in varietal comparisons were Dwarf milo, Dwarf hegarl, and 
feterita grain sorghums; Gooseneck, White * African, Honey, Java, Collier, 
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and Sumac sorgos; Mariout and Smyrna barley; Sonora and Baart wheat; 
Lineta and selections from Nova Rossisk and La Plata flax; and Amraoti 
and Bangalia field peas for seed and Scotch Blue and Liberty field peas for 
green manure. 

Broadcasting was usually found better than planting flaxseed in rows from 
18 to 30 in. apart, except on a heavy soil which formed crusts around the 
stems. 

Although, with the exception of alfalfa, legumes are of little value as forage 
crops in the region they have promise as green manure. Vetches as a class 
were inferior to field peas for all piiri)oses. While sweet clover, sour clover, 
bur clover, and berseern are of favor as green manure crops, the danger of vol- 
unteer plants mixing with other seed crops limits their extensive use. 

f Report of plant breeding work in Michigan], F. A. Sfragg (Michigan 
^ta. Rpt. 1921, pp. 191-195). — Variety tests with barley and notes on breeding 
work with alfalfa, barley, beans, red clover, corn, hemp, Hubam sweet clover, 
oats, potatoes, rye, sugar beets, and wheat are summarizwl. 

[Report of field crops work at the Dickinson Substation in 1920 and 
1921], L. Moomaw (North Dakota Sta. Bnl. 160 (1922), pp. 2-25, 26-29, 
figs. 4). — The continuation of experiments with field crops during the years 
indicated is described as heretofore (E. S. II, 44, p. 30). The leaders in 
varietal tests with cereals and potatoes and the 12-.vear average acre yields of 
wheat and oats under various cultural treatments have been nottnl (E. S. R , 48, 
p 30), Other varieties outstanding include Bangalia and McAdoo field peas, 
Turkestan millet, and Black Voronezh ])roso. Mangels made the maximum 
yield among root crops in 1920, rutabagas in 1921. 

The results of 15 years’ experiments with crop rotations and tillage methods 
show the desirability of crop rotation, since the yields of wheat and oats in 
rotation were iniicK greater than thosc^ on continuous cropped sirring i)lovdng. 
Very little difference was notetl between spring and fall plowing. T>isked corn 
ground seems to be the most economical preparation for wheat, oats, or barley. 
I’lowing under of green nuimires has not given profitable increases in the 
grain crop following ImiiK^liately. Manuring the land before corn increased 
the yield of fodder about 25 per cent and increased the grain yield slightly. 
Indications are that the best practice for corn production is planting on spring 
plowcxl gJ’ain stubble. The use of sod crops in short rotation is not considered 
practicable as the yields of small grains after either hrome or alfalfa were 
less than in other rotations omitting sod crojis. 

Dakota common alfalfa and Grimm in 3.5-ft. rows averaged considerably 
more hay per acre than when broadcasted. White-flowered biennial sweet 
clover in rows made 2,088 lbs. of bay per acre and the yellow flowered 1,607 
lbs., but in broadcasted stands the yellow species greatly outyielded the white. 
Although white annual sweet clover produced more than first year white 
biennial, the annual is not thought desirable for hay, its chief value in the 
section being for seed as long as the price remains relatively high. Sweet 
clover seeded alone produced nearly as much hay as that seeded with nurse 
crops of wheat, oats, barley, or flax. 

Brome grass gave heavier hay yields in rows, while slender wheat and crested 
wheat grasses made more hay when broadcasted. All produced more seed 
on broadcasted plats. 

Early Ohio potatoes treated with formalin solution before and after cutting 
produced, respectively, 6.7 and 5 bu. more per acre than untreated stock, which 
made 37.5 bu. 

[Report of field crops work at Wllllston Bnbstation, 1914—1920], 

C. H. Rttzicka (North Dakota Sta. BvL 158 (1922), pp. U-^6, 99, 100, flge. 2).*— 
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The progress of earlier work (E, S. Il.» 29, p. 424 ; 35, p. 229) is reported, and 
important findings are summarized. 

Kubanka, Power, and Marquis were the best wheat varieties, with the durums 
slightly outyieldlng the hard wheats. Acme, Monad, and D-5 outylelded all 
other varieties in the throe years grown. Durums did not excel in resistance 
to drouglit or heat injury, but withstood rust better than common wheats. The 
bluestems yielded less than the durums and fifes and averaged lower in quality. 
Winter wheats were not satisfactory, wifiterkilllng severely even when seeded 
in standing stubble and corn. Mid-season oats were superior to both early 
and late varieties, with Abundance, Lincoln, Silvermine, and Early Mountain 
giving the best results. Two-rowed barleys averaged higher than G-rowed 
varieties, with Hannchen leading. North Dakota No. 155 and Resistant No. 114 
flaxes gave the most satisfactory averages. Spring rye was inferior to winter 
rye, and emrner produced less feed than either oats or barley. 

Earlier seeding was preferred to laler seeding for all cereals. About May 
1 gave tlie best results with fiax, which was not perceptibly injured by late 
frosts when seeded early. The best acre rates of seeding seemed to be 1 bu. 
for wheat, 5 pk. for durum, G to 8 pk. for oats, 4 to G pk. for barley, and 2 pk. 
for flax. 

While proHO and the millets returned fair seed yields, little promise was 
shown by field peas for seed, chick-peas, soy beans, hemp, buckwheat, and the 
grain sorghums. 

Northwestern Dent corn proved the best variety for general crop and 
(leliu and Dakota While Flint for grain yields. Moisture is said to be a greater 
limiting factor than length of season with acclimated corn. May 8 to 22 
provtHl the best average time of planting. Fall plowing was superior to 
spring plowing for corn, but listing gave no particular advantage. Manur- 
ing for corn was warranted by increased yields, whereas green manuring was 
without results. Corn after wheat yielded better than after the other small 
grains, and gave larger yields in short rotations than in long rotations. Glazed 
and mature corn had the highest dry weight i>er acre and these stages an* 
deemed most suitable for feed. Lambs and hogs were fed profitably on 
standing corn. Sunfiowers yielded similarly to corn for silage. 

Early potatoes were better than late varieties, which seldom matured fully. 
Early Eureka and others of the Cobbler group yielded highest, the group 
averaging 135 bu. per acre. Green Mountain, the leading late variety, yielded 
slightly under the Cobblers, but is not recommended in their stead for com- 
mercial growing. Superior yielding strains were noted within Early Ohio 
and Triumph varieties. One eye or about a 1-oz. seed piece was the most de- 
sirable for planting, and large whole potatoes (G oz.) gave the largest gross 
yield with the most culls. From 12 to 18 in. apart in rows 3 ft. apart was 
found the best spacing, and 3 to 4 in. the best depth. Mulching with straw 
was greatly Inferior to cultivation, machine-cut potatoes yielded less than 
hand-cut seed, and seed from high-producing hills yielded about 18 per cent 
more marketable tubers than bin-selected seed. Yield differences between 
hand and machine plantings were small. Irrigated seed made slightly less 
than dry land seed. Early hilling is considered a detrimental culttiral practice, 
but is said to be beneficial in the fall for protecting tubers near the surface 
from sunburn and frost. 

Negative results with alfalfa in rows without irrigation in four dry years 
are explained as being due largely to unfavorable locations. Yellow flowered 
sweet clover produced a finer hay than the white variety, although much 
coarser and harder to cure than alfalfa. The averages for two years showed 
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a carrying capacity of sweet clover of an equivalent of 10 sheep per acre for 
116.5 (lays, practically the growing season. Little difference was observed in 
the yields from millet varieties. Proso averaged the tallest growth in dry 
years, but makes a coarser and a less palatable hay than the common or 
foxtail varieties. 

Peas and oats for hay gave suitable yields only in rather cool S(>asoDS with 
favorable moisture. Peas alone made somewhat less than with oats and 
with a poorer resulting hay. The Canada yellow pea gave the highest yields. 
Four pecks of oats seeded with from 4 to 8 pk. of peas per acre gave about the 
same yields us when more oats were used. 

Cows found Russian thistle hay palatable though somewhat laxative, and 
refused only the thicker stems. Sheep thrived on thistle pasture in spite of 
the very laxative effect particularly when green and succulent. Brome grass 
greatly (‘xccoded slender wheat grass in quality and quantity of pasture and 
led in hay yield, Timothy, red clover, vetch, chick-peas, soy beans, and rape 
were tried without much success. 

An average yield of 15.6 tons of beets with 17 per cent sugar indicated the 
commercial possibilities of sugar-beet culture, with suitable marketing facili- 
ties. Klein Wanzlelien and Vilmorin Elite were the best varlties tested. 

Crop rotation and tillage methods, C. H. Ruzicka (North Dakota 8ta. BuL 
158 (1922), pp. 65-83, figs, 2 ), — Experiments in (*rop rotations and tillage 
methods, in cooperation with the Office of Dry Land Agriculture, XL S. D. A., 
since 1909 gave evidence that crops In a rotation including corn or a cultivated 
crop are more economical than continuous or haphazard cropping. Grains on 
fallow do not give large enough returns over yields after corn to warrant fallow 
except as an emergency or temporary measure. Alternating fallow and small 
grain in successive years had little advantage and was uneconomical. Small 
grains after small grains of a different kind have given satisfactory yields in 
the rotations. Yields in the shorter rotations were larger than in the 5 and 
6 year rotations. 

Very little difference was apparent between fall and spring plowing. Disking 
corn stubble for small grains equaled plowing and was more economical. 
Green manuring with rye, peas, or sweet clover did not affect yields and greatly 
increased the cost of production. Cultivated grasses gave unsatisfactory yields, 
without beneficial effect on crops following in the rotation. Depth of plowing 
for wheat did not seem to he an important factor in the section. Stubbling-in 
gave very low yields. The absence of a water table in the soil makes impera- 
tive the major dependence of the crop on precipitation of the same year. Cul- 
tivation for a mulch had little effect, whereas cultivation to eliminate weed 
growth is necessary to successful crop production. 

Flax averaging 7.3 bu. per acre for six years had no greater cash value than 
wheat averaging 14.8 bu. In dry years, when Russian thistle seriously menaces 
the flax crop, wheat proved the surer, producing over three times as much as 
flax. Flax did not effect injury upon the crop following. Com ground proved 
practically equal to fallow as preparation for both flax and wheat, whereas 
fallow was not economical. Sweet clover as green manure did not affect the 
yields of the crops In the same rotation, although it was of fair value as hay. 
A suggested rotation with flax, based on the results reported, Includes com, 
followed by flax as a nurse crop for sweet clover, sweet clover for hay, and 
wheat on sweet-clover sod. The limited success obtained does not warrant 
extensive flax culture. 

[Field crops work in Porto Rico In 1921], T. B. MoOlelland, T. Bano- 
osat, W. P. SwTDEB, and J. A. Saldai^a (Porto Rico 8ta, Rpt 1921^ pp, XO, ii, 
X4^19), — Crotalaria jtmoea produced the highest dry weight of the various 
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cover crops tested, and its rapid growtk enabled it to hold its own against 
encroaching weeds better than C. striata and Tephrosia Candida, 

Key West and Pierson led the sweet potato varieties in yield ; Dahomey and 
Porto Rico produced the largest tubers and Early Carolina the smallest tubers ; 
and Nancy Hall, Mamey, and Florida were considered of superior table quality. 

Staked yams yielded over 385 lbs. and unstaked plants 07 lbs., the greatest 
difference being noted in the Potato variety. The unstaked plants produced 
no large tubers, and most of the other tubers produced were too small to be 
marketed. 

Breeding work with corn, rlc^, soy beans, cowpeas, kidney beans, vanilla, 
and forage grasses is brietly reviewed, and limited trials with varieties of corn, 
sweet corn, and wheat are described 

Five-gal. oil cans fitted with milk-can lids proved useful in keeping seed 
viable over periods of unfavorable weather. Fresh unslaked lime is put in the 
containers with the seed, and the cans are then sealed with paraffin. 

Seedlings of sugar-cane varieties D. 109 and .lava 30 averaged higher in re.sist- 
ance to the mottling disease than did seedlings of other varieties tested. The 
influence of the habit of growth of the parent varieties was very evident in the 
large number of erect-growing seedlings obtained from P. K. 260. 

Results of experiments [%vith field crops] at Port Vermilion, Alta., 
R. Jones {Canada Kxpt. Farms ItvL d, n, aer. {1922), pp, 7-9, 13-24, figs, 4 )> — 
Outstanding varieties with their characteristics are indicated from results of 
variety trials from 1908 to 1921, inclusive, with wheat, oats, barley, field peas, 
miscellaneous cereals, potatoes, swedes, turnips, mangels, carrots, sugar beets, 
siuifiowers, silage corn, and miscellaneous grasses and legumes. 

[The Woburn field experiments, 1921 ], J. A. Voelckeb {Jour, Roy, Agr, 
Boc, England, H2 {1921), pp, 210-283, 284-280; also in Woburn Expt, Bta, Rpt, 
1921, pp, 1-10, 11-13), — Experiments with field crops are reported in continua- 
tion of previous work (E. S. R., 46, p. 435). The season of 1920-21 was 
characterized by an exceptionally dry summer. 

Tlie highest grain yields in the continuous wheat experiments were 33.5 bu. 
with 3,236 lbs, of straw from the plat receiving farmyard manure, and 24.9 bu. 
and 2,244 lbs. of straw from the plat receiving mineral manures with nitrate 
of soda in alternate years. The untreated checks averaged 8 bu. of grain and 
650 lbs. of straw. Mineral manures alone returned 8.9 bu. of grain and 774 
lbs. of straw. Nitrate of soda was somewhat superior to sulphate of ammonia. 
Rape dust produced only 13 bu. of grain and 1,176 lbs. of straw. “As has been 
shown on these plats, it is in a dry season tliat farmyard manure, mainly by 
its power of retaining moisture in the land, proves far superior to any other 
dressing or any combination of artificial manures, even when lime be added." 

The barley crop was very poor, suffering gi*eatly from drought. Farmyard 
manure again produced the maximum yield on the continuous barley plats, 
20.6 bu. of grain and 1,492 lbs, of straw, and was followed by a plat receiving 
mineral manures and nitrate of soda in alternate years, with 12.9 bu. of 
graiu and 994 lbs. of straw. The untreated plats averaged 5.7 bu. of grain 
and 501 lbs. of straw per acre. Mineral manures alone gave 9.1 bu., and 11 
bu. where lime had been added in 1915. As in the continuous wheat experi- 
ments, nitrate of soda was superior to sulphate of ammonia. 

On rotation plats, where the effects of unexhausted residues from cake and 
grain feeding were compared, wheat and red clover produced 37.4 bu. of grain 
on the grain plat and 31.2 hu. on the cake-fed plat. The wheat grown in this 
rotation yielded 4 bu. per acre more than that on the highest plat in the 
continuous wheat series. 
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In improvement work with old pastures, farmyard manure gave the heaviest 
yield, 3,632 lbs., and was followed in effectiveness by applications of basic slag 
with kalnit and with sulphate of potash. In a comparison of various kinds of 
lime for grassland, Buxton lime with 2,604 lbs. of hay exceeded the yield of 
the untreated check by 532 lbs. Ground lime and ground chalk again showed 
their superiority in tests of different forms of lime. Yields from a plat alter- 
nately cut for hay and grazed were only slightly larger than from a plat 
continuously cut for hay. 

[Report of field crops work in Northumberland County, England], 

D. A. Gilchrist (County Northunih. Ed. Com. Bui. (1922), pp. 8--52 ). — 
Kotation, fertilizer, and variety trials with various field crops are describeil 
in continuation of previous work (E. S. R., 46, p. 726). 

[Field crojis work in Aberdeen, Scotland] (North of Scot. Col. Agr.^ 
Guide Expts. Craihsione, 1922, pp. 7-31. S3, 5>}). — The progress of experiments 
with field crops (E. S. R., 46, p. 227) at C.raibstone farm near Aberdeen is 
reported for 1921. 

Leguminous crops for Guam, G. Briggs (Guam Sta. Bui. i (1922), pp. 
IJ+29, pis. 14). — Based on the results of seeding, cultural, and varietal trials 
at the station (E. S. R., 46, p. 725), information is given concerning the uses 
and feeding value of legumes, their adaptation to Guam, cultural and harvest- 
ing methods, seed storage, and the choice of a legume for a particular situation. 
Comment is made on the behavior of varieties of the cowpea, velvet bean, soy 
bean, peanut, and alfalfa, and on the pigeon pea. jack bean, mungo bean, patani 
bean, and miscellaneous small bean varieties. Notes are included on the 
bonavist, seguidilla (Psophoearpm ietragonoloha), tijole (Vigna sinensis), 
taflgantafigan (Leucaena glauaa), camachile (Pithceolohium dulcc), aronio 
(Acaoia famesiana), yam bean (Pachyrhizus tuhorosus), creeping tick trefoil 
(Desmodium triflorum, 1). heicrophyllum), algaroba (Prosopis juliflora), bur 
clover, and kudzu. 

Trebi barley, a superior variety for irrigated land, H V. Harlan, M. N. 
Pope, and L. C. Aicheb (V. S. Dept., Agr., Dept. Circ. 208 (1922), pp. H, 
Jigs. 2). — Trebi, a new variety of barley described in this circular, originated 
from a single plant from seed imported from Samsun, Asiatic Turkey, on the 
southern border of the Black Sea. The data recorded show it to be specially 
adapted to irrigated conditions in southern Idaho, and a large proportion of 
the barley crop of the irrigated districts adjacent to Aberdeen now consists of 
this variety. Trebi is recommended for irrigated lands where the summer 
season is similar to that in southern Idaho. While Trebi has given good yields 
and appears promising in some sections without irrigation, it has not been 
tested long enough to determine its worth under these conditions. 

Linkage between brachysm andi adherence in maize, J. H. Kkmpton 
(Amer. Nat. 56 (1922), No. 646, pp. 4(^1-434) • — Further studies of brachysm 
and adherence in corn (E. S. R., 44, p. 734) gave indications that the genes 
for these characters are located on the same chromosome. 

Cotton experiments, 1921, [at] Delta Branch Station, W. E. Ayres 
(Mississippi Sta. Circ. Jf2 (1921), pp. 8, figs. 2). — Cultural, variety, and breeding 
work with cotton (E. S. R., 45, p. 130) was continued in 1921. 

Although Express led the important Delta varieties from 1912 to 1921, inclu- 
sive, Delfos (Delta-bred Poster) has produced highest during recent years. 
Webber, the third variety, is considered of value except on very fertile soil and 
on cold and late land. Delfos strains, Sunpress, Deltatype Webber, and Ex- 
press 432-782 led the 1921 trials of standard varieties. These varieties aver- 
aged 74 per cent more in acre value than the poorest five varieties. The merits 
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of Delfos 6102 and Sunpress ( Sunflower X Express), outstanding in the final 
test of Delta-bred strains for commercial value, have already been noted (E. S. 
R., 47, p. 227). 

Eight-inch spacing made the most seed cotton per acre both in 1921 and in 
a three-year period. Express cotton topped 50 and 60 days after planting pro- 
duced 233 and 93 lbs., respectively, less seed cotton than plants not topped. 

The uniformity of Pima cotton, T. H. Keabney {U. S. Dept Agr., Dept, 
Circ, 247 (1922), pp, 6),- — Methods used in the Salt River Valley of Arizona in 
conserving the uniformity and in providing pure planting seed of Pima long- 
staple cotton are described, the causes of deterioration of cotton varieties are 
IK)inted out, and a summary of methods for providing good planting seed is 
given. Pima belongs to the Egyptian type of cotton, with fiber averaging lA 
to lii in. in lengtli, and has been found to be adapted only to tlie hot Irri- 
gated valleys of Arizona and southern California. It is said that numerous 
trials have shown it to be unsuited to conditions in the main Cotton Belt. 

Pure seed for planting the annual crop in the Salt River Valley is provided 
by roguing a limited acreage and by increasing during the following year the 
seed from the rogued field under sucli conditions as to prevent contamination. 
Precaution is taken to avoid mixture with other cottonseed at the gin. Results 
of roguing operations, in cooperation with the University of Arizona, showed 
no degeneration or loss of uniformity, and experimental evidence cited indi- 
cates that this system has for all practical purposes maintained the characteris- 
tics and the uniformity of the variety as successfully as the method of line 
breeding used at Sacaton. The uniformity of the variety is so great that com- 
plaints of some bales of mixed quality, containing cotton differing both in 
grade and staple, are explainable as due to variation in cultural metliods or 
soils. 

The extension of cotton cultivation in Tanganyika Territory, H. Horne 
(London: Empire Colton (irotang Corporation, 1922, pp. 48, pi. 1, figs. 20 ). — 
This report comprises descriptions of the geiigraphical and political conditions 
in the country, criticisms and recommendations concerning the development of 
the cotton industry, and a discussion of the imperial aspects of cotton growing. 
Notes on cotton culture and experiments during the German occupation and 
dlagraiiKS showing tlie annual rainfall distribution at important centers are 
appended. 

lA historical review of oats culture], S. Hasund (Nord. Jordhrvgsforsk., 
1922, No. 3-4, pp. 297-S06). — This article discusses the culture and uses of oats 
ill Scandinavian countries during the age of the Sagas, and points out the rela- 
tive importance of oats, barley, and other cereal crops in that period. 

Potato handbook for Noith Dakota potato growers, II. L. Bolley et al. 
(N. Dak. Agr. Col. Ext. Circ. 50 (1922), pp. 64, 2S).~-A circular of infor- 

mation discussing varieties, cultural methods, control of insects and diseases, 
the seed plat, storage, marketing, and certification. 

Potato varieties, Uhrmann (QraseCs Naturw. u. Landw. Tafeln No. 19, 
chart 1), — Specimens of 33 leading German potato varieties are illustrated in 
color on this chart, with the season, uses, and skin color indicated for each. 

Winter storage of potatoes, E. Schaiitnit (Arh. Karloff elhaugesell.. No. 22 
(1920), pp. 23, figs. 12). — Descriptions of storage methods are given with 
instructions for varying conditions. 

Kice investigations, L. G. Wilijs and J. O. Cakrebo (Porto Rico Sta. Rpt. 
1921, pp. 7, 8).-— Contrary to findings of other investigators, the authors found 
that rice does not differ physiologically from most crop plants in its response 
to fertilization with nitrogen in the form of nitrates. Where other factors do 
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not influence the growth of the plant, the use of nitrate fertilizers gave results 
as good or even better than those from ammonium sulphate. The conclusion 
was reached that nitrate nitrogen, or any of the nitrbgen products into which 
it may be converted in the soil, is neither toxic nor incompatible to the rice 
plant. In general practice, however, the continued use of ammonium sulphate 
is considered advisable because of the liability of nitrates to loss from leaching 
or denltritication when used under conditions peculiar to rice culture. The 
fertilizer tests in the held were very contradictory, but the average was defi- 
nitely in favor of ammonium sulphate on a sandy soil, alkaline witli carbonate 
of lime, compared with any form of nitrate used. 

Researches into rice cultivation [K. V. Joshi] (Bombay Dept. Ayr. Ann, 
Rpt., 1919-20, pp. 76, 77; 1920-21, pp. 72, 75).— -Studies on the life history of 
the rice plant and its response to externa) treatment are described. 

The observations indicated that the limits of age between which seedlings 
can be transplanted for maximum yields are fairly wide, 10 to 40 days during 
the year 1920-21, and can be extended by about a week by thinner sowing of 
the seed bed. A study of the situation and histology of the growing point did 
not help to determine and define the right stage. Kxtra vigor in seedlings as 
obtained by better fertilizer treatment did not confer a material advantage. 
A decrease in tbe number of seedlings per bunch to be transplanted was not 
made up by tillering or increased size of panicles, indicating tliat a reduction in 
the number of seedlings must be accompanied by reduced spacing. This ratio 
did not follow arithmetical progression. Ammonium sulphate and superphos- 
phate were of some benefit to the rice crop, but the maximum increases ob- 
tained were not profitable. Increasing the number of plowings in preparing 
a puddle for transplanting resulted in small yield Increases up to nine plowings. 
Dry seed sown directly into the field in hills of five or six seeds regularly 
spaced yielded equal to or somewhat higher than the transplanted crop. From 
this is might be inferred that the principle underlying transplanting seems to 
be more for adjustment witli environmental and economic requirements than 
for any physiological advantages. 

United States grades for rye, H. J. Besley, K. G. Boeknee, and ,7. U. Cox 
(U. S. Dept, Agr,^ Dept Circ. 246 (1922), pp. 6). — Grades recommended by the 
U. S. Department of Agriculture for the grading and marketing of rye are 
outlined. 

The sorghums iu Guam, G. Briggs (Qnam Sta. But 3 (1922), pp. 
pis. 9). — Descriptions of varieties of grain and sweet sorghums and their 
behavior under Guam conditions are presented, together with information on 
growth conditions of the crop, cultural methods, ratoonlng, selection and storage 
of seed, feeding value, diseases, and insect pests, based on seeding, cultural, 
and varietal trials (E. S. R., 46, p. 725), and other tests at the station. 

Both grain and sweet sorghums have been successfully grown on Guam for 
more than 15 years. The sorghums are e^ecially suited to Guam conditions 
because they are drought resistant, supplying forage during the dry season 
when other forage crops make poor growth, and are little subject to diseases 
or insect attack. The highest grain yields were made by Blackhull kafir, 
Dwarf hegari, Dawn kafir, and feterlta, and the highest forage yields of the 
nonsacclmrin sorghums were made by Dwarf hegari, white milo, Schrock kafir, 
and yellow milo. Red Amber and Black Amber made the highest grain and 
forage yields of the sweet sorghums. 

Nitrogenous fertilizers for sugar cane in Java, J. Kotfer (Arch. Suiker^ 
indus. Nederland, Indie, 1922, No, S, pp, 145-154, figs. 6).— Various nitrogenous 
materials were compared with ammonium sulphate as sources of nitrogen for 
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sugar cane on plantations in Java. See also a note by Geerts (E. S. R, 45, 
p. 739). 

Although sodium nitrate, ammonium sulphaie-nitrate, and iireum nearly 
equaled ammonium sulphate, they were considered riitlier hygroscopic for 
tropical conditions. While the residue of oil extraction from peanuts was not 
as good as ammonium sulphate, it gave better results mixed with ammonium 
sulphate than when applied alone, and proved better on light than on heavy 
soils. 

Tobacco selections In Sumatra In 1021, S. C. J, Jochems {Meded, Deli 
Proefsta. Medan, 2. aer., No. 2S {1922), pp. 25 ). — The results of trials of various 
selections of Deli tobacco are reported for the year 1921, in continuation of 
earlier work (E. 8. R., 45, p. 740). 

Growing atid handling of tobacco in the Netherlands East Indies, N. Van 
Aken {Tobacco, K/f {1922), No. 18, pp. 20-23, 25, 27, 29, SI, figs. 11).— This 
article Indicates th(‘ principal varieties cultivated, and outlines cultural, curing, 
and market practices employed in the production of tobacco In the Dutch East 
Indies, 

The iiicotin content of South African tobacco, C. F. Juurrz {So. African 
Jour. Indus., 5 {1922), No. 8, pp. 847-S56 ). — Analyses of samples from different 
parts of the Union of South Africa showed that the heavier tobaccos contained 
from 3 to 5 per cent of nicotiu, whereas the lighter South African leaf did not 
contain much over 2 and often less than 1 |)er cent. The leaves of the common 
wild tobacco, Nicotiana glauca, contained much less than 1 per cent. N. rusiica 
gave over d to 8 per cent of nicotin. 

Nicotiu is found in all parts of the plants but mainly in the leaves. Tests 
with N. rUrStica at Elsenbnrg stiggest that the leaves of yonng transplants 
contain under 1 per cent, increasing to about 2 per cent 0 weeks after trans- 
planting, to nearly 3 per cent when 2 months old, and attaining 6 to 8 per cent 
in the mature plant. 

The velvet bean, C. V. Uipek and W. J. Mokse {V. S Dept. Agr., Fanners' 
Hut. 1276 { 1922), pp, fi+27, figs. 14 ). — This is a revision and extension of Farm- 
ers' bulletin 962 (E. S. It., 39, pp. 538, 575), including the sections on feeding 
value of velvet beans. 

The hard red winter wheats, J. A. Clark and J. H. Martin {U, S. Dept. 
Agr., Farrtwrs' Bui. 1280 {1922), pp. //+/(!, figs. 2 ). — The characteristics and 
adaptations of hard red winter wheat varieties are described on the basis of 
extensive experiments and surveys by the Department and State experiment 
stations. 

Although the culture of hard red winter wheats Is largely confined to Kansas, 
Nebraska, and Oklahoma, they are grown to some extent In adjacent and 
near-by States, and small acreages are found in more distant parts of the 
country. Hard red winter wheats occupy nearly one-third of the total wheat 
acreage in the United States. The 12 varieties grown in the country are known 
under about 40 names. Turkey, Kharkof, and Kaured (E, S. R,, 46, p. 136) 
are the leaders, but even Turkey and Kharkof are practically Identical and 
until the recent distribution of Kanred made up nearly all of the hard winter 
wheat acreage. Several nearly Identical pure lines of Turkey or Kharkof have 
outylelded the ordinary varieties In the States in which they w^ere developed. 
Other high yielding varieties of local significance include Blackhull in Kansas, 
Minturki in Minnesota, and Bacska in Wisconsin. 

The hard red spring wheats, J. A. Clark and J. H. Martin {U, 8, Dept, 
Agr., Farmers* Bui, 1281 (1922), pp. 28, figs, 11),— The 24 distinct varieties of 
bard red spring wheat grown commercially in the United States are described, 
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and their adaptations, cultural value, and millinf? and baking qualities are 
indicated. This class of wheat comprises about one-fourth of tiie total wheat 
acreage of tlie United States, being grown principally in the north-central por- 
tion of the country where winters are too severe for winter wheat. The be- 
havior of the principal varieties in this class has been detailed in an earlier 
note (E. S. R., 44, p. 141). 

Early Baart wheat, W. E. Bryan and C. J. Wood (Ari:>!ona 8ta.^ Timely 
Hints for Farmers, No. HI (lt)22), pp. 7, figs. 2 ). — The distinguishing qualities 
of Early Baart wheat are described, with notes on the baking qualities of its 
flour and cultural and irrigation methods. Early Baart is a bearded variety 
with white glumes and semihard grains. Besides yielding equal to any variety 
tried at the station, Early Baart is said to be the best milling wheat, producing 
the best baking Hour of the Arizona-grown wheats tested. 

The mechanical resistance to lodging of some pure varieties of wheat, 
A. I)RAGHfc:TTf {Stat:;. Spcr. Ayr. ItaL, (FJ21), No. pp. 145-180, fig. 1 ). — 
Studies were made to determine the mechanical resistance to lodging of a 
number of whejit varieties, and to investigate and evaluate characters for 
guides in selection. Biometric data were secured, the weights required to 
bend iiiternodes to breaking points, angles of deflection, etc., being calculated 
on apparatus similar to that of Kirsche (E. S. II., IG, p. 41). 

A positive correlation was observed between the unit weight of the internode 
and its resistance to bending. The average elasticity of tlu‘ internodes was 
found to be correlated perfectly with the degree of lodging observed in the 
plants. When the first internode bent from 4.8 to 5.9 cm. (1.9 to 2.3 in.), 
completely upright culms were nottni; the culms were partly lodged when the 
internode bent from 7.3 to 8 cm. ; and with bending from 8.8 to 9 cm., the culms 
were completely lodged. 

The author found that the dominant deforming force, the wind, has a coeni* 
dent of influence varying from 64.3 to 83.7 i)er cent of the total deflection and 
inversely proportional to the flexibility of the culm. However, the only rela- 
tion considered as having an absolute and specific value is that resulting from 
the comi)a] ison of the index numbers of the moments of resistance and of total 
deflection. Indexes of resistance to lodging obtained by this comparison were 
as follows: Rieti No. 11 1,026, Gentil rosso No. 48 1.002, Cologna No. 12 0.881, 
Inallettabile No. 38 1.232, Carosello No. 91 1.052, Masolina No. 33 0.981, Coro- 
nation 1.309, Apulia 0.818, Luigia Strampelll 0.950, and Hauno, 0.877, 

The statical relation of the culm is given by the formula; 

±M= Y" (o.67^p. a) + [(F+P,)A, tana] 

where K indicates the unit force of the most Important elements of tlu‘ section 

of the culm, ^ the moment of the resistance of the circular corona (I =» moment 

of inertia, c:=dlstance of deformation of an external fiber from a neutral 
plane), A and a the areas of the culm and spike respectively, subject to wind 
force, p the unit pressure of the wind, h the height of the vertical projection 
of the culm, P the weight of the culm, Ih the increase in weight of the culm 
due to rain water, lu the height of the center of gravity, and a the angle of 
the new direction of the culm with its original position. In this relation, the 

T 

values K, , and U represent particular characteristics of the race, qualities 
z 

on which depend the degree of mechanical resistance to lodging of the various 
types of wheat. 
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The critical period of wheat with respect to rain, (i. Azzr {Nuovi Ann, 
[Italy] Min, Ayr., 1 {1921), No. 2, pp, 299~S07). — lrri.u:atioii studies with 4 
varieties of wheat are said to have confirmed the existence of a critical period, 
30 days before and 6 days after the exsertion of the spike. Length of straw 
and all oilier characters correlated therewith increased in value, with accre- 
tion of water available to the plant during the critical period. Oervaro and 
Apulia showed the most drought resistance and spelt and Oarlotta Strampelli 
the least. The effective productivity of a plant is held due to a balance 
betwetm specific productivity and resistance to harmful atmospheric phenomena. 

Wheat and flour equivalent tables, A. Bridges (C heftier field, Eng.: 
[Anthor], rev. and enl, ed , pp. — Tables designed for the British flour- 

milling trade. 

Milling and baking data 1921 w’heat crop on demonstration farms, 

K. I. OnsEN (North Dakota Sta. liul. 103 [1922], p. 52 ). — Milling and baking 
data are tabulated for samples of Marquis, Kota, and Bower hard red spring 
wheats, and on Kubanka, Monad, Acme, Amautka, and common durum wheats 
from the 1921 crop. 

Report of analyses of samples of seed collected in New York State 
{N. V. Dept. Farms and Markets, Ayr. Bui. lJf2 (1922), pp. 32 ). — The 

results of analyses by the New York State Experiment Station of 383 official 
samples of agricultural seeds colkN:‘ted during 1921 are tabulate{l. 

A potential weed; Araujia sericifera, E. P. ITtillips (Union So. Africa 
Dept. Ayr. Jour., 5 (1922), No. 2, pp. 151, 152, fig, 1). — A, sertcifera is indicated 
ns a possible nuisance in plantations and in gardens. 

WMld garlic eradication, A. A. Hansen (Purdue Ayr. EH. Bui. Ill (1922), 
pp. 8, figs. 5 ). — The habits of wild garlic are described, eradication methods 
outline<l, and a metliod of removing tlie garlic flavor from milk is offered. 
Wild garlic can he destroyed by a system of cultivation consisting essentially 
of deep fall plowing in such manner as to turn the garlic tips completely under, 
followed by early spring plowing and planting to such cultivated crops us 
corn or soy beans in rows. This method must be followed for at least three 
years. 

HOKTICULTIIKE. 

Hardiness from the horticultural point of view, M. J. Dorsey (Amer. 
Soc. Jlort. Sci. Proc, IS (1921), pp. 173-118).— Vevnlhiv results were obtained 
at the Minnesota Fruit Breeding Farm in a study of wild retl raspberry (Rulms 
striyosus) seedlings, raised from seed collected in the summer of 1916 in 
widely scattered regions of Manitoba. The sharp differences in habit of 
growth of the seven lots are illustrated in tabular form, in which is shown a 
range of from 44 to 60 in. in height and 36 to 72 in. in spread of row. Differ- 
ences were also recorded in the comparative hardiness of the several lots in 
the winter of 1919-20. In the following winter all lots were frozen to the 
ground, indicating that, though grown in a region far south of their native 
habitat, the plants were lacking in hardiness. A careful study of the botanical 
characters of the raspberry seedlings showed many variations in respect to 
smoothness of canes, color of spines, color and size of berries, etc. 

Of three lots of red oak seedlings grown from seed obtained in Pennsylvania, 
St. Paul, Minn., and Itaska Park, Minn., only the Itaska Park lot was able to 
survive the first winter unharmed. 

Citing the Concord grape as an example, the author points out that a variety 
may surpass Its parent species in hardiness and in adaptability to various 
types of soil. 
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Many factors, including nutrition, protection, time of maturity, and rest 
period, are related to hardiness. Parts of an Individual plant may success- 
fully survive freezing injury, while the remainder is killed, as shown in Prunu$ 
(Amygdalus) davidiana, wherein the wood and cambium are able to survive 
the winters at the Minnesota Experiment Station, while the fruit buds are 
always killed. Apple seedlings arc often killed by the death of the roots, 
while the top is uninjured. Even in the individual fruit bud the scales may 
be uninjured while the other parts are killed. 

Observations on hardiness in the colder parts of Canada, W. T. Macoun 
(Amei\ SoG. Ilort. Scl Proc., 18 (1921), pp. 160-1G5).—K summary of informa- 
tion relative to the behavior in respect to freezing injury of various species 
of plants at Ottawa and other Canadian locations. 

Records taken following the severe winter of 1917-18 on the amount of 
injury to 300 varieties of apples grown in the Central Experiment Farm nursery 
at Ottawa showed only 10.97 per cent uninjured, and of these 60 per cent were 
hybrids between crab and standard apples. It is believed that the relative 
hardiness between varieties of a single si)ecies like the apple is correlated 
with the tendency to drop leaves early in the fall. Evidence of correlation 
between early maturity of fruit and hardiness of tree was noted in the spring 
of 1904 following the winterkilling of 164 varieties, 79 per cent of which were 
classilied as early winter or winter kinds. 

Experience having shown that in many plants the roots are more tender 
than tlie limbs, it is recommended that such si)ecies be worked on hardy 
stocks. The use of crab apples as stocks at Ottawa has prevented severe 
losses from winter injury. The function of snow in assisting in winter pro- 
tection is emphasized. In conclusion, the author points out that a multiplicity 
of factors, such as moisture content of plant and of soil, concentration of 
sap, rapidity of freezing and thawing, etc., are involved in the hardiness 
problem. 

Relationship of water-retaining capacity to hardiness, J. T. Rosa, jr. 
(Airier. 8oc. Hort. 8ci. Proc., 18 (1921), pp, 166-169 ). — The material here pre- 
sented has been noted for the greater part from ariotlier source (E. S. R., 46, 
p. 827), 

[Horticultural investigations at the Porto Rico Station, 1021], T. B. 
McClelland, W. P. Snydeb, and J. A. Saldana (Porto Rico Sta. Rpt. 1921, pp. 
10, 11-lJf, 19-22, pi. 1 ). — The experimental activities of the year were similar 
to those previously reported (E, S. H,, 45, p. 638), 

A test with garden bean varieties completed during the year demonstrated 
the superiority of varieties native to the Caribbean region over those imported 
from the States. Of the natives, the black and the white beans were found most 
productive. Of the introduced northern varieties, Extra Early Valentine, 
Fordhook Favorite, and Robust excelled. 

The leaves of Talinum verticillatum, a plant recently introduced from Java 
via the Philippine Islands, showed promise of value for use as a spinach. 
Observations upon the time required to cure vanilla beans showed that, while 
most of the beans in a given lot dry wdthin a brief period, from 10 to 16 weeks 
are required to complete the operation. Wounding or “needling’* vanilla pods 
hastened drying but detracted from the appearance of the product and de- 
creased the keeping quality. 

The semiannual application of nitrate of soda to coffee plants, carried on 
over a period of five years, failed to increase the yield. The use of sulphate 
of ammonia, on the other band, proved much more effective, increasing the 
yield four times that of the nitrate of soda plat. In a fertilizer test with 
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coconuts, the largest yield was obtained on the plat to which common salt, 
sodium chlorid, was applied alone. 

The girdling of the limbs of 87 mango trees, some of which were Id years 
old and none of which had ever fruited, led to unsatisfactory results, blossom 
formation being Induced on only two of the trees. Performance records showed 
that Cambodianu is a valuable mango variety both in respect to quality and 
amount of fruit. 

Tomato breeding was continued with a view to obtaining disease-resistant 
seedlings and to Increasing the size of native tomatoes by crossing with com- 
mercial varieties. An Fi cross between Lares Native and Stone showed resist- 
ance to an unknown disease which practically destroyed the entire tomato 
planting at the station. Examination of the progenies obtained by crossing a 
large native muskmelon with two commercial varieties showed no inheritance 
of the mildew-resisting quality which characterizes the native, leading the 
author to conclude that mildew resistance is not a dominant character. Time of 
ripening was inherited In the F*! generation as an intermediate character. Net- 
ting was pnictically recessive, only a trace being observed about the stem end 
of the Fi fruits. In a test of several English and American varieties of musk- 
melons, Rocky Ford, Berry, and Honey Dew were the only satisfactory sorts. 

[Fruits and vegetables at the Yuma Experiment Farm, 1910 and 
10201, E. G. Noble (U. .9. Dept. Apr.. Dept. Circ. 221 {1922), pp. 28-^85, 
fig. 1 ). — Of a total of 6,070 st^edling date palms growing on the experiment 
farm 708 bloomed in 1920, and of these 478 were male and 225 female. The 
fruits of 12 of these trees are described as of good quality, those of 29 as fair, 
and the remainder as inferior. 

Among 1,600 seedling figs planted in 1912, 884 have fruited, and of these 
only 62 were classified as of fair to good quality. Brown Turkey and Black 
San Pedro figs were satl.sfactory in respect to size and quality of fruits. The 
fig known as S. P. I. No. 6952 bore larger fruits than any other variety. The 
Blastophaga insects, successfully wintered over in 1919-20, contributed to the 
increase of the size of crop and caused fruit to set on trees hitherto sterile. 
It is thought, however, that the insects caused seedling figs to develop qualities 
of the caprifig, with consequent reduction in quality. 

Plantings of Primus davidiana, established with a view to obtaining hardy 
stocks for the almond, peach, and apricot, succumbed to adverse environmental 
conditions. The Japanese persimmon, quince, pomegranate, Jujube, r>«ar. fig, 
almond, and pecan proved satisfactory, and it is thought that the olive and 
certain citrus fruits may also succeed. Thompson Seedless and Malaga grapes 
gave encouraging results. Strawberries suffered severely from excessive sum- 
mer heat. 

Extensive tests with species and varieties of vegetables reported upon in 
detail indicate that with proper attention to seasonal and cultural require- 
ments a majority of the species may be grown with success. 

Lettuce varieties, A. M. Musseb and W. J. Young {South Carolina Sta. Bui. 
215 (1922), pp. 16, figs. 5 ). — A report upon tests of 51 varieties of lettuce, with 
descriptive and performance data presented in detail. 

Fruits [at the Williston Substation], G. H. Ruzicka {North Dakota Sta. 
Bui. 158 {1922), pp. 102, 108, fig. 1 ). — This is a brief report upon the behavior 
of various fruits which have been gro\ni with success at the substation. Among 
the more satisfactory varieties are Florence and Whitney crabapples, Wyant, 
DeSoto, and Forest Garden plums, Ctompass cherry, Houghton, Downing, and 
Red Jacket gooseberries, North Star, Red Cross, Fay, and White Grape cur- 
rants, Marlboro, London, and Columbian raspberries. Beta grape, and Senator 
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Dunlap strawberry. Irrigation is deemed highly beneficial to all fruits ; never- 
theless, during the absence of water in tlie period 1915-1918 most of the fruits 
made fair progress. 

Chemical and physiological studios on fruit storage, J. R. Magness 
(Amor. Soc. Hort. 8ci. Pror., 18 (1921), pp. 169-172). — An account dealing with 
the construction and equipment of the Marble Laboratory, Inc., at Canton, Pa., 
and the nature of fruit storage investigations under way. 

Transpiration rate of deciduous fruit trees as influenced by irrigation 
and other factors, A. H. Hendrickson (Amer. 8oc. Hort. 8ci. Proc,, 18 (1921), 
pp. lJf5-l/f7). — A report of experiments conducted at Davis, Calif., to determine 
the possible relations between transpiration losses in the leaves of fruit trees 
and the moisture content of the soil. 

The author found In prune, peach, pear, and apricot trees a marki'd varia- 
tion in the rate of transpiration of differtmt leaves in respect to their position 
on the branch. Under equal eonditions of sunlight the young leaves near 
the vegetative end transpired at a slower rate than older leaves situated at 
the base of the branch. Apparently, the young leaves at the apex were unable 
to obtain sufficient water. 

The rate of transpiration of spur leaves on 2-year-old wood ot prunes and 
pears was found to be greater than that of leaves on shoots of the current 
season. Tlie fact that the rate of transpiration increased from 8 a. m. to 
about midday and then decreased until 5 to 6 p. m. is believed to he due 
to the inability of the conducting tissue to supply sufficient water to support 
the higher rate of transpiration. This deficit of water occurs daily in the 
hot dry Interior valleys of California, irrespective of the moisture content of 
the soil. 

Transpiration readings taken upon the third and fourth leaves from the 
end of branches (terminal buds formed) of mature fruiting pimne trees, part 
of which were irrigated to a depth of 6 ft. and part not watered, showed 
that for the 48 hours subsequent to watering the rate of transplrati(»ii of the 
irrigated trees was greatly increased. On the third day following irrigation 
no difference could he detected. Similar results were obtained in (*xperiments 
with mature peach and apricot trei^s and with immature Bartlett pears. 

Rootstock studies in Europe, W. L. Howard (Amcr. Soc. Hort. Set. Proc., 
18 (1921), pp. 250-255). — A report of a general nature presenting the i)ersoiial 
observations of the author upon the fruit stock industry in Europe. 

The Mahaleb cherry, found growing at random in hedges and on hillsides 
in the Rhone Valley near Lyons, France, was apparently adapted to a diversity 
()f soil types. The Mazzard cherry, the seed of which is ohtaineil largely in 
Normandy, occurs largely in mixed stands with various forest sj)ecies. Myro- 
balan plum seed, gathered for the most part in northeastern Italy, was found 
to be extracted from a mill tipi lei ty of fruit types, seven distinct forms being 
distinguished by the author. A greater part of the French crab seed is 
obtained from seedling cider apple orchards in Normandy. However, some 
excellent api)le and pear seed is procured in the vicinity of Steinraarkt, 
Austria. Walnuts were found to be grown practically altogether on seed- 
lings of Juglans reg\a. 

The season of application of nitrogenous fertillaer as affecting the 
chemical composition of spurs and bark, H. D. Hooker, jr. (Amer. Soc. 
Hort. 8cL Proc., 18 (1921), pp. 150-152). — The material presented in this pajier 
appeared for the greater part In an earlier noted publication (E. S. R., 47, 
p. 141). 

A preliminary experiment on half tree fertilizatioiit H. E. Knowlton 
(Amer. Soc. Hort. Sol. Proc., 18 (1921), pp. H8, U9 ). — ^The application, in the 
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early spring of 1921, of 3, 5, and 9 lbs. of nitrate of s<>da to the lower side 
of three 25-year‘Old Rome Beauty trees growing on a hillside resulted in 
increased vigor in that portion of the limbs immediately above the treated 
soil. Determinations of total nitrogen in the buds and leaves gathered at 
intervals from both the treated and untreated sides of the tree receiving 
5 lbs. of nitrate of soda showed no differences up to the twelfth day, at which 
time 12.G mg. more of nitrogen per gram of dry weight were recorded for the 
fertilized side. On the twenty-first day the leaves of the nitrated side still 
contained more nitrogen. Analysis in the autumn of current growths from 
both sides showed no significant differences in nitrogen content. 

Terminal growth measurements on treated and untreated sides of the thrfie 
trees, arranged in tabular form, indicate that nitrogen favorably influenced 
the growth Immediately above the treated area. 

Observations upon tlie comparative resistanc(‘ to freezing injury of the 
[listils of emasculated and bagged flowers on both sides of the trees treated 
with 3 and 5 Ihs of nitrate of soda showed that nitrogen had a favorable 
effect upon lh(‘ vitality of the pistil. On the 3-U>. tre(\ 21.1 per cent of live 
pistils were rc(‘orded for the fertilized side and 11.2 for the unfertilized side, 
witli respocll^e counts of 1.1.5 and 10.7 per cent for the 5-lb. tree. An in- 
complete examination of the pistils indicated that the pollen tubes from the 
fert lliz(‘d examination f>f the pistils made a more rapid growth. 

Length of life of apple trees based on observations in Virginia and 
Michigan, R. K. Marshall •(. 1/wcr. *SV>c. Hoft. J^roc., IS pp, 20S~ 

206). — A i)opular discussion ('oncerning the disparity in length of life betvreen 
afiples trees grown in the Northern and Southern States. The author, conceding 
tliat trees do actually live longer in certain of the Northern States, ascribes 
this greater longevity to a l(‘sser iirevalence of serious diseases, such as root 
rots, blister canker, etc. 

Notes on the length of life of apple trees in Minnesota, W. B. Brierley 
(Amei\ Soc. Ifort. ScA. Proc., IS (J921)y pp. 21 1-213). — In a brief review of 
the factors believed to influence the longevity of apple trees in Minnesota, 
freezing injury is deemed to be the dominant limitation to long life, the average 
si)an being generally accepted us 30 years. A tabulation of varieties arranged 
according to expectancy c)f life, as computed from data obtained in reidy to 
questionnaires, shows only 37.5 years for the longest lived variety, Hibernal. 

Report of the horticultural section [Michigan Station], O. P. Halugan 
(Michigan Sta. llpt. 1921, pp. 197-199). — Spraying and dusting studies con- 
ducted in 1920 are again noted (K. S. R., 47, p. 439). 

A careful study of trees involved in bud selection studies with the Baldwin 
and Oldenburg (Duchess) apples indicated that differences in productivity are 
traceable in every cast' to variations in drainage, to root galls, to girdling, or 
to some physiological condition. 

Apple orchard renovation, H, P, Gould (U. S. Dept. Apr., Farmers^ Bui. 
128i (1922), pp. 32, figs. 25).— A well-illustratetl paper of a general nature 
dealing with the restoration of neglected apple orchards through the media of 
constructive pruning, tillage, fertilizers, cover crops, si)raying, and sanitary 
ojierations. The author, in discussing the types of neglected orchards, em- 
phasizes that all orchards are not worth the expense and effort of renovation. 
He illustrates and describes types of ideal trees, suggests methods of top- 
working old and young trees to more desirable varieties, and discusses natural 
braces as a means of preventing the splitting down of limbs in poorly formed 
trees. 

The Russian apple in America, W. R. Leslie (Amer. Soc, Hart. 8ci. Proc., 
18 (1921), pp, 2$7-2&S). — Subsequent to a brief historical review of the intro- 
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auction of Russian apples into North America, the author emphasizes the im- 
portant part that these fruits have played in the pomology of the North Central 
States and contiguojus parts of Canada, and lists those varieties and seedlings 
of Russion parentage which are now grown in these areas. Two Russian apples, 
Oldenburg and Yellow Transparent, are grown extensively throughout all of the 
friut-growing States. A bibliography of 22 titles is appended. 

[The Siberian crab apple at the Dickinson Substation], L. Moomaw 
(North Dakota Sta. Bui JGO (1922), pp. 29, 50).— The Siberian crab apple was 
found more productive than larger fruited varieties, and yielded fruits which 
despite their bitterness and astringency made a very satisfactory jelly. 

Pollination of the sweet cherry, C. E. Schuster (Oregon Bfa. Giro. 21 
(1922), pp. 3 ). — Information of a general nature is presented concerning self- 
and intersterility in the sweet cherry as grown in Oregon. The necessity 
of ade<iuate iiiterpollination is discussed, and varieties suitable for this pur- 
))ose are recommended, with information concerning the number of trees 
required and the value of honeybees as carriers of pollen. 

Supports for vines, F. T. Btoi.etti (California Sta. Giro. 252 (1022), pp. 19, 
figs. 15 ). — This is a presentation of information of a practical nature pertaining 
to the materials required and methods used in erecting various ty])es of 
trellises and supports for California vineyards. 

Filberts, C. E. Schuster (Oregon Sta. Giro. 28 (1922), pp. 3 ). — This circular 
presents general information relative to soils, propagation, planting, culture*, 
pruning, harvesting, and varieties and pollination.* 

The production of tulip bulbs, D. GnmiTHS (U. S. Dept. Agr. Bui. 1082 
(1922), pp. 1^8, pis. 20 ). — A comprehensive and adequately illustrated pai>er 
presenting practical information relative to tulip bulb production under 
American conditions. On the basis of investigations conducted over a period 
of years at Bellingham, Wash,, and upon a thorough knowledge of the Industry, 
the autiior emphasizes that bulbs of excellent quality and suitable for al! 
purposes may be profitably produced in favorable parts of the United States. 

Among the subjects discussed In the i»aper are the structure of bulbs and 
method of reproduction, soils and their preparation, planting, cultural opera- 
tions, age of flowering bulbs, blindness, relation of size of bulb to size of 
flower, relation of early maturity to blossoming, harvesting, storage, curing, 
cleaning, grading, and packing for shipment. The various implements r(^ 
qiiij-ed are described. Information is given relative to the distribution of 
labor, the maintenance of fertility, and the control of various insect and 
fungus pests. The phenomena of breaking and its possible relation to mosaic 
disease is briefly discussed. It is pointed out that varieties differ sharply in 
the quantity of new bulbs produced, and tabU^s are presented showing the effe(!t 
of size and spacing of mature bulbs upon the number and size of progeny. 
Yields for many varieties are presented in tabular form. 

FOEESTEY. 

Guide to forestry, J. S. Illick (Penn. Dept. Forestry Bui. 20 (1922), pp. 83, 
figs. 41 ). — ^A pamphlet of a popular nature, designed to Instill an appreciation 
of forests and the necessity for their preservation from fire and other Injury 
and to give general Information for assisting the youth and amateur in identi- 
fying these forest species grown commonly in Pennsylvania. Information Is 
presented relative to the location of the State forests, their principal features, 
and purposes. 

Field manual of trees, J. H. Schaffner (Columbus, Oh4o: R. G. Adams 
Co., 1922, 2. ed., pp. With the exception of a few minor changes, this 
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liJindbook is ossentially the same as the previously noted, earlier edition 
(E. S. R., no, p. (145). 

Studies with mahogany and Spanish eedar, E. Prcciou (Nh/c iS'pfT Agr. 
Ital., 5.") {J922), j\^o 1~A, pp. ////.s‘. 6*).- -A report of teehnical studies iu 

whieh several species of Swietenia and ('edrela were exaniiiKHl iu respect to 
anatomical siructure, hr(‘aking and crushing stronglhs of wood, etc. 

Minor forest products of the Malay Peninsula, F. W. Foxwoktuy (,1/r; 
layan Forest Jiev., No. 2 {1U22), pp. -Various jungle products, iianudy, 

rattans, gutta-piU'cha, gums, oils, tanharks, dyestuffs, libers, u^ediciual and 
food plants, et(‘., are (*ousider(*d in relation to their botanical source, nadliod 
of procuring, (‘oninunvial ^’alue, and e(‘(mornic uses The nu'dicinal plants are 
listed in tabular form, ^\i1h botanical and common names, and purpos<'s for 
which used. 

Forest products laboratory: A hri<‘f account of its work and aims 

(V. iS\ Dept l//r., Dept. Dire. 2.U {J922), pp, //7, figs. 23 ). — A popular discuss’on 
of the organ i/Mition. (‘(piiimient, i»rojtvts nnd(‘r way. and ojaTating policit‘s of 
this unit (»f the V S 1> A Forest Service, located at Madison, Wis. 

The forest i»rodu(‘ts lahf)ratory: A decennial record, 1010—1920 
{ ]Ja<Ji.soir 1)’/'' »^’ ] I'ofe^t t.oti . 1921. pp f.S’J-f-hVd, figs. — In 

this aceoiinl, pnhlisluMl b\ the l>e<(‘nnial ( ’ommittc*". 11 F Wei'^s, ehairman. 
information ol a somewhat popular natun* is prestaded rel:^ti^(‘ to the history, 
organization, aet!Ni(i(‘^ and .aecemplKlimmits of t)i(^ lal>orator\ during tin* 
initial Id \ears. 

The national for<'sts of ]V<*w IMevico it' i2. Dept Agr, Dept Dire. 2'i0 
(192D^ pp. 21, })t 1. loh. 7) \ <'irenlar of g('!ieral information relative to 

the national fon'sts in New Mexieo, emphasizing their value as a souree ot 
merehaidahle timber, as grazing areas for a large nnmhm' of live slock, and as 
recreational points for lra^elers and health sin'kers. ddie six forests, compris- 
ing a gross arfsi ot P.odd.ddtl a<T(‘S, Ixair a stand of ir),<KM).(HMi,d(id !>. ft ()f saw 
tiinlKU* and other toresl ]a*odn(*ts The respeidive foi'i’sts are <l(\serihed in 
detail in referenet' to hx'ation. aeeessihilit \ , forest, grazing, and mineral n'- 
soure(‘s, and reereat lonal features. 

Trees in windhri'ak 1 at the Dickinson Substation], L ^Ioom \ w (North 
Dglcota Sta. But. 1(10 (192D, p 29)— l>espi((^ tlie uniisuall.N adAerse moisture 
conditions which have prevailed in Xortli Dakota diinng recent years, a higli 
percentage of siiiwival wais found in hull, Seot<*h, and jack pine jdantings 
establisliod about lOdS. lliaek Hills spru('(‘ tdanted in a somtwvhat Jess favor- 
able sitnatioii sntTered v(‘ry severe losses. The maximum heights in the three 
piiu' species were 17.5, 17 25, and 1(5 ft , respectively. 

I Forestry studies at the Williston Substation], (\ II. lirzn ivA (North 
Dalota Sta. But. loS (1922), pp. 100, 101, 102). — Among several native and 
introduced tree species, the behavior of \vhich is hrietly eomiuented upon in 
this rt'port, the Russian olive, golden willow, Fanadian poplar, Rlaek Hills 
spniee, Amerhaiii elm, green ash, and box elder have proved hardy and drought 
resistant. Where planted as windbreaks, trees have afforded effective and 
beneficial shelter to live stock. 

Second annual report of the forestry commissioners for the year^^end- 
ing September 30, 1921 (((?r. Brit.] Forestry Vommvs. Ann. Fpt., 2 (1921), 
PP» pi. A progress report (K. S. R, 46, p. 541) for the year ended 
September 30, 1921, la which a considerable amount of ex{Knimental data is 
presented in addition to general administrative Information relating to policies, 
planting programs, utilization of funds, weather relations, etc. 

32992—23 4 
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A tabulation of the results of a time of planting test conducted in the Rapley 
nursery, Windsor Forest, with seed of five forest species, namely, silver and 
Douglas firs, Sitka and Norway spruces, and European larch, indicated a 
variability in the optimum date of sowing in relation to species. Certain species, 
for example, Douglas fir, produced only a comparatively small percentage of 
plants. The results obtained from the immersion of seeds in water for 2, 7, 
14, and 21 days previous to planting showed that the 7 and 14 day periods 
were favorable to germination in the case of the four species, silver fir, Sitka 
and Norway spruces, and Eurf>pean larch. Soaking for 21 days was quite 
apparently injurious to the viability of the seed. Pregerraination tests at the 
Rapley nursery and at Oxford, in which seeds were partly sprouted in artificial 
media before sowing, indicated that under carefully controlled temperature 
and moisture conditions pregermination may increase not only the number but 
the vSize of the seedlings. 

In comparing autumn and spring sowing of seeds at the Craibstone and 
Beauly nurseries, Scotland, it was found that autumn planting was very suc- 
cessful except with the European and Japanese larches, which suffered from 
frost injury during germination. In the instance of the other trees, Scotch 
pine and Douglas and Sitka firs, not only a higher germination but also much 
larger seedlings resulted from fall planting. 

Experiments at Oxford Indicated that spruce seedlings may be severely in- 
jured by exposure for 30 minutes to a temperature of 45 to 40'* C. In Scotch 
pine the critical temperature was higher but apparently well below 50® (122° F.). 
Since temperatures of 120® F. often occur at soil level, it is deemed probiihle 
that heavy losses are incurred from this source, and it is recommended that 
overhead shelters he used to prevent losses from overheating. Studies at the 
Rapley nursery indicated that overhead shelters, preferably lath gratings, were 
of great benefit in preventing injury from drought The shelters proved more 
beneficial than watering in the case of certain species, for example, Sitka 
spruce. 

Experiments conducted in three Scottish nurseries indicated that protection 
from frost is of value in preventing the heaving of plants, especially conifers. 
The amount of injury was found to he correlated with the thickness and age of 
the stand, the amount of water in the soil, and the severity of the weather. 

Efforts to eradicate weeds from seed beds by the use of chemicals led to no 
conclusive results. Testa with sand, subsoil, top soil, and compost as media in 
which to grow seedlings Indicated that much time in weeding may be saved 
by the use of sand or subsoil to cover the seed. A study of the cost of weeding 
in broadcasted and drilled beds showed no appreciable difference in cost of 
weeding between the two methods during the initial year. 

Seed taken from Scotch pine cones gathered in September, October, February, 
and April from the same trees were tested for germination at the Edinburgh 
Seed Testing Station, hut tbe results show no evidence of any influence due to 
the date of collection. A difference of 30 per cent in germination recorded in 
favor of seed extracted at the station as compared with similar seed extracted 
at a commercial nursery, is believed to have been due to the temperature at 
which the station seed was extracted. 

Reports of forest administration in Burma for the year ended June BO, 
1020 , and for the period July 1 , 1920 , to March 31 , 1921 , F. A. Leete, 
S. F. Hopwoon, G. K. Parker et al. {Burma Forest AdmM. Rpis., 1920, pp. 
12+190, pis, h; 1921, pp, 8+U+180, pis, 7).*>-*The8e administrative reports 
present the usual information relative to finances, alterations in area, and sllvl* 
cultiiral operations (B. S. R., 45, p. 646). 
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Methods of direct inoculation with damping-oif fungi, A. E. Kathbun 
(Phytopathology, 11 (1921), No, 2, pp, 80-8i, figs, S), — Tlie development of new 
or modified methods is outlined, the results from which are to be detailed else- 
where, regarding direct inoculation. This involves in the present case both 
stems and roots in order to eliminate the possibility, assumed in case of 
previous work indicated, that the great variability noted in the relative 
virulence of the different strains of fungi may have been due at least in part 
to the inability of some of the strains to maintain themselves saprophytically 
in the sfdl until the seeds had begun to germinate. 

The direct inoculation of stems Indicates that there is considerable variability 
in the relative virulence of the different strains, and that a few of them were 
formerly considered nonparasitic apparently because of their inability to live 
in the soil The inoculations of taproots indicate that although the method 
should be tried out more extensively before definite conclusions are drawn, 
good results can be secured by its continued use. The experiments with dor- 
mant s(^ds apparently confirm the assumption that by far the greater part of 
the germination loss is caused by the attack of radicles which have just 
emerged from the seed coats. 

Mosaic cross-inoculation and insect transmission studies, O. H. Elmer 
(Science, 56 (1922), No, IW, pp. 510-512), — As opposed to the theory that 
there are several types of mosaic which are limited as to host range, the 
author presents evidence showing that mosaic can be transmitted to a number 
of species of plants belonging to widely separated orders and families. Cross- 
inocuhitions with infected tissues and plant juices, inserted by means of a 
scali)el or hypodermic needle, successfully transferred the disease. An unde- 
termined a{»his, as well ns the mealybug Daoiylopus sp., was found capable of 
transferring the cause of the disease from one plant to another. 

The results of the author’s experiments indicate that the mosaic which he 
had under investigation Is intertransmissible between species of Cucurbitaceae, 
8olunaceae, and Leguminosae, The author believes that infection with mosaic 
is, to a large degree, delemiined by the growth condition of the plant, the 
optimum condition being an unchecked, vigorous growth. Inoculations within 
the Solanaceae or Cucurbitaceae were more readily effected than cross-inocula- 
tions between members of these families. Successful cross-infections between 
members of different families were found to be more easily obtained with 
plants growing under favorable than under unfavorable conditions. 

Action of some alkaloids on Botrytis cinerea, P. NobIScourt (Gompt, 
Rend, Acad, Sci. [Paris], 112 (1921), No, 11, pp, -—Experimentation 

showed that nicotln and atropln in the small proportions ordinarily present in 
Nicotiana and in Atropa do not harm or hinder the parasitic fungus B, cinerea. 
Quinin shows unfavorable action when present in high percentages, and aconitin 
does the same in very weak doses. 

A form of disease ascribed to a sterile form of B. cinerea is said to be more 
virulent than the conidlal form but to be less resistant to alkaloids than the 
common form of B, cinerea. Plants, higher or lower, appear to be less sensi- 
tive to the injurious effects of alkaloids than are animals, and even to be able 
to utilize certain of these compounds. 

The protective significance of Uspulun, especially as a seed treatments 
G. Kock (ZentU, Agr, Ghem., 50 (1921), No. 4, pp, 1S4-U0), — Uspulun, con- 
taining sodium sulphate, sodium hydrate, anilln, and mercury chlorophenol (the 
last named being the principal effective component), is discussed as to its 
composition and its fungicidal effects, and also its influence on germination. 
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Germination was depressed by hish concentration. Uspulun also decreased 
smut infection of wheat. PJxperi mentation with other crops is briefly discussed. 

Uredinales collected by R. Thaxter and J. B. Borer in Trinidad, J. C. 
Arthub {Hot. (raz, 7S Ao. 1, pp. fipft. ff ). — study by the author 

revealed that about 45 llrediual(*s, secured by Thaxter diiniig a visit to Trini- 
dad, have been found to represent 37 .species of rust in 14 genera. Two 

r)f th(» species, apparently undescribed, are indicated as VeroieUnm mimtum 
n. sp. and Manirulw palluJa n. g. and n. sp. 

Plant disease's of 1921 in Quebec, R T. Dickson {Quehee f^oc. Protect. 
PJnnU. Ann. Ppt., 1 'f {1921-2^). pp. 52-68, fips. 8).— The year 1921 in Quebec 
was typically a yeai* of Fiisariiim root rots and of mosaics. These notes indi- 
cate the <‘hief d leases present. 

Field peas wen* sev(‘r<'ly attacke<l by I\ lathpri beans by l\ martii phaneoU, 
and asters liy F orthoccraH. It was ditlicult to grow sweet peas in any light 
soli owing to the li<*avy inf(*ction by F. lathyri in July and August. 

Mosaic, though lessened as to severit> by the systematic ctTorts on the part 
of the authorities, was prevalent on clovers, beans, raspberry, sweet i>ea, tomato, 
and toliacco, and the field pea was determined as a new host. 

A potato disease' (black dot) due' to \ cnnii iParia rarians was discovereel by 
the author, but it was serious only in certain areas. 

Lnt(‘ blight lK‘(*ain(‘ jironounccd after Septomlicr 1. In storage during the 
middle* and bite winteu’, extensive rotting occurred whicli Is ascribeal to Fufiartmn 
.s]ip. and PhytopJithorn (nfe6i(Uhs. Onion srnui (/ roc//,s‘//> rcpulae) was S(*riou8 
in one or two inarke'l gardens near Montrenih Deans vveu-e* afp'cted by aii- 
tbracnose but more so by blight {Pseudomonas phascoli). 

Suntiovver Sclerotinia dist*ase. preseait for two staisons, ri'aclu'd 2 peu’ cmuiI in 
one experiiiuaital plat. Seift rot of c*abbage, caiilitlower, anel turnip was 
founel in a few' localities. Itliizoine reit of iris, caused by liaoillus (vroloroi us, 
w'as pre'valeuil on the* island of Montreal anel cause*el the loss of about 120 va- 
rieties during the previous 5 years. Rliuharb showeni a leaf spot due to PhyUos- 
t((ia sticuinnelhi iiuA a le‘af rot elm* to CoHelott iehum erumpens. Peonies were 
affect e^d slightly by Botrytis blight and seu-ioii.sly by a le*af spot dise*ase. 

Apple se-ab w a.s we*!! contredleel, blae*k rot was common, ami silve'r-l(*af was not 
serious. Plum brown reit (*V vinerva) and blaehh'r plums {K.ronsvus pnini) 
\ve*ro fairly common. Raspberry eairl was severe:*. 

Observations on wh<‘.at scab in Peiins,ylvnnia and its pathological his- 
tology, J. F. Adams (Phytopatholofn/y It No. S, pp. 1 15-12 Ji, pis. 2, 

fig. 1 ) — AVbe'at sc'ab {Gibheixlla sanbinetn) in Pennsylvania, observeel in most 
erases as attacking the head, is said to be present in all of the wheat-greiwlng 
portions of the State, the percentage ranging as high as 8 per cemt, with an 
estimated average in 1917 of 2 per cent. Tbougb seedling Infection is no eioubt 
a serious phase of the disea.se, it is probable that soil and temperature condi- 
tions wdth the planting of wdieat in the fall are not eondmdve to seedling 
infection. 

This disease i.s more serious in fields following the planting of corn, and the 
evidence is cpiite convincing that in part the source of inoculum comes from 
the development of tlie same fungus on cornstalks. 

Observations of infected and inoculated kernels indicate that the fungus, 
if once established, will destroy the embryo. Inoculation experiments supfiort 
the evidence that under favorable conditions 0. sauhinetii rnuy become a viru- 
lent [larasite of w'h(*at seedlings. A study of infected kernels from various parts 
of the State, collected at the time of harvesting, indicates that the prevaU^nt 
type of infection occurs after the llow^ering stage. 
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Kelation of spore load to the perceiita^fe of stinking smut (Tilletia 
tritici), F. D. Heald {rhpiopatholoffy, 11 {1U21), No. 2, pp. 103, if)//).— Arti- 
ficial smutting was ac'coinplislied by adding from 0.1105 to 8 gm. of smut to 
100 gra. of wlieat, lliese amounts giving a spore load of 400 to 188,000 spores 
per grain. Maximum smutting was obtained with a spore baid of OO.OtX) to 
100,000 spores per grain, ns determined by microscopie counts with a Levy 
cell. A si)ore load of 588 per grain produced 0.5 per cent of smut in Jenkins 
t'lub, but a similar load f(»r Marquis produced no smut. Farm-infected seed 
jdanted in the siiring d(»es not smut as much as winter wheat cjirrying an 
equivalent load. This study has made it pos.sil)le to examine samples of wheat 
and predict with reasonaiile accuracy the amount of smut wiiich might appear 
in the crop if no seed treatment is practiced. It has also shown that much 
spring wheal is treated when the spore load is so low as to give a negligible 
amount of smut in the absence (»f trc^at merit. 

Copper carbonate for wheat smut control, II r. Dauss {Orcoon ^ta. Circ. 
SO il92'2), pp. S ). — rrt‘liniiiun*y tests made in a ninnher of places in Oregon 
arc .said to have sliown sulisfaclory results for tlie control of wheat smut 
hy the use of copjier carhonale Directions ai-e given for the use of cojuver car- 
lionate, and attention is called to the fact that onl.\ a good grade of this 
rnaleria! should he used If llroroughly mixed, 1! oz. is suflicient for treating a 
hushel of wheat. 

Attt‘ntion is called to the fact that copper carbonate treatimait will not be 
lound satisfactory tor oats or barl(‘y 

A mosaic of .sw’eet and r<Hi clovers, .1 A Fj.liott {Ph i/topothnioyff, 11 
iJU21), No 3, pp. IZ/O-l'/S, fifj i).— Tile mosaic of sweet <*lover alba) 

first (-ana* to the authors attcaitron in 11)17, about 50 jter c'cnt »>f lla* sweet 
clover plants on the Univarsit) of Ai'kansas campus laang alTccted. Inocula- 
tions \v(‘rc attempted on several ai>parently healthy plants, tlie rt^sults in all 
cas(»s being positive. StAtu'al mo.saic plants were marked bn* furthiT obser- 
vation, and all of these which grew the following .vear sliowtsi tlu‘ di.sease 

In September, lOU), th<^ red <*lo\er {Tiifolitnn prat^ft.sc) also sliow'cd marke<l 
symptoms of the disease, at least 75 per c(‘nt of these plant'- on tiie campus 
being very .severely attaeke<l, witli very pronounced symptoms All attemptinl 
cross-inoeiilations were sueeesshil, th(‘ disea.se thus apiK'uring to be identical 
on the two jilants. 

To check the work done with transplanted jilants, seeds w^*re ihanttHl in pots 
in the greenhouse of horse bean {Vivia fuba), alfalfa, white clover, sweet 
clover, spotted bur (dovm* ( Uedov/r/o antbxvn), and red clover. Two plants of 
each species vv^erc iiUMailaleii from each of tin* two sources of Infect ion, diseased 
sweet and hmI clover. Inoculations from Imth sources appeared (*(pially 
virulent on the different plants proving susceptible, which included sweet (dover, 
red clover, bur clover, and horse bean. The disease* appeared to be (‘xlremely 
virulent on the siKitted bur clover, A large red clover plant used as one of 
the sources of inoculum was afterwiirds permitted to grow in the greenbouse 
throughout the winter. In the spring it was noted that all signs of mosaic 
had disappeared from this plant, though the disea.sc^ had remained throughout 
the winter on sweet clover, horse bean, and bur clover. Crushed leaves from 
this plant failed to inoculate healthy red clover and sweet clover jilants, but it 
was again inoculated from a bur clover plant 

Mosaic of beans and cowpeas is said to be very common In Arkansas, both 
showing an extreme type of the disease in many instances. It appears that the 
diseases of these various plants are identical. 

Mosaic from sweet and red clover infected Trifolium, Melllotu.s, Vicia, and 
Medicago with apparently equal facility. 
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Rust of onion followed by a secondary parasite, J. 0. Walker (Phyto- 
pathology, U (1921), A'o. 2, pp. 87--90y figs, g).— The occurrence of an aecial 
stage of rust was noted on leaves and seed stems of top onion (Allium cepa 
bidbelUfera) at Madison, Wls., in June, 1920. Specimens are said to have been 
diagnosed by J. 0. Arthur as probably a case of Pucci/nia asparagi, crossing to 
onion, which supposition was supported by the fact that the two infected onion 
plats were separated by a patch of asparagus. No aecial form was noted at 
the time on the asparagus, which had been closely cut up to that date. On 
September 16, however, many of the asparagus seed plants bore an abundance 
of uredinia and telia of P. asparagu The description given of the aecial stage 
on onion agi^ees closely with that of the asparagus rust, which is said to have 
been successfully crossed to onions, producing all three stages thereon. 

On June 27 the Infected onion plants showed invasion by a secondary organ- 
ism by way of the rust sori. It is thought considerable damage might be 
caused by an attack on seed plants of the common onion. A pure culture of 
the Botrytis form found in connection produced no decay after inoculation 
into white onion bulbs. 

Observations upon the bacterial blight of field and garden peas in Mon- 
tana, H. M. Jennison (Phytopathology, 11 (1921), No. 2, p. 104). —The most 
serious disease of seed peas gtown in southwestern Montana is the bacterial 
blight caused by Pseudomonas piM. Dissemination of the disease is thought 
to be due largely to contaminated seed. Under favorable weather conditions 
spread of the infection in the field is rapid and scarcely controllable. Dif- 
ferences in susceptibility to attack by the blight have been noted in about 
40 varieties of garden and field peas, Alaska being one of the most sus- 
ceptible. 

Soft rot of pepper fruits, S. G. Lehman (Phytopathology, 11 (1921), No. 2, 
pp. 85-87). — A new disease of cultivated sweet peppers (Capsicum annuum 
grossum) which appeared in West Raleigh during the July wot weather, 1920, 
is described in connection with the organism. The fungus is believed to be 
Pythium debaryanum. Infection occurs supposedly by means of zoospores, 
splashed on the plants from the ground by rain and enabled to enter the plants 
in consequence of wounds produced by insects, though as yet no insects have 
been shown to be responsible for such injury. 

[Potato] diseases and their control, P. Knobb (Arh. Forschungsinst. 
Kartotfelbau, No. 6 (1922), pp. i 14-721). —These pages deal with Perocid as 
used against Phytophthora, varietal susceptibility to canker, the influence 
of tuber disinfection and soil sterilization on the following growth and yield, 
mosaic disease, the importance of the Vertlcilllum wilt on different varieties, 
heart rot, the effect of potassium in fertilizer on tuber rot, and nematodes. 

[Potato breeding for immunity], E. Baumann (Zentbl. Agr. Ghem., 50 
(1921), No. 7, pp. 253-258). —Tests with two potato varieties are detailed as 
applying to the morphological elements and the ecological conditions for yield, 
and to desirable qualities indicated. 

The transference of potato late blight by insects, W. J. Morse (Phyto- 
patmogy, 11 (1921), No. 2, pp. 94-98) .—Observations cited would indicate 
that potato late blight may under favorable conditions be carried long dis- 
tances from field to field. In the case In question a small greenhouse main- 
tained for use with plant disease work became infected with late blight (Phy- 
tophthora mfestans) starting near an open window. The Infection appeared to 
come from diseased potatoes about 150 yds. away, and since aerial transference 
appeared Improbable, it is thought that either flea beetles or potato aphids acted 
as carriers. 
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[Potato canker control], E. Schaffnit (Zmthl, Agr, Chem., 50 (1921) t 
No, 7, pp, 256-258 ). — Studies during 1918-19 showed but little success as 
regards control of potato canker through soil fertilization or disinfection. 
Resistance tests are noted with varieties proving resistant. 

A note on the corrosive sublimate treatment for the control of Rhizoc- 
tonia, H. W. Thxjbston, jb. (Phytopathology, 11 (1921), No. 3, pp. 150, 151 ). — 
In the spring of 1918» in connection with certain investigations on potato-seed 
treatments at the University of Nebraska, the author made plate cultures of 
Rhlzoctonla from potato tubers treated witli HgCh solution at varying strengths 
and for varying periods. In view of the recent studies of Melhus and Gilman 
(E. S. R., 47, p. 248), it is considered advisable to present these data in brief 
form. 

Tubers bearing sclerotia were soaked in corrosive sublimate, then rinsed in 
water. The sclerotia were picked off and transferred to potato agar, which 
was kept tliree days at 27 to 30® 0. The results as presented in tabular form 
show much better control In the shorter treatments with 0.001 HgCl* and alsi> 
with 0.002 HgCla than that reported by Melhus and Gilman. 

The skin spot (Oospora pustulans) of the Irish potato, F. D. Healo 
(Phytopathology, 11 (1021), No. 2, pp. 104, 105 ). — Potato skin spot was found 
in several carloads of Gold Coin potatoes shipped to the SiKikane market from 
British Columbia, 05 per cent of tlie tubers showing lesions. The fungus ap- 
peared identical with 0. pustulans, described as the cause of the skin spot in 
England. It has not yet been determined whether the disease will develop 
under Washington conditions. 

Sclerotial disease of the potato, O. W. Lachaine (Quebec 8oc. Protect. 
Plants, Ann. Rpt., 14 (1021-22), pp. 105-100, figs. 6 ). — During the summer of 
1021 the author found in different fields in New Brunswick 1 to 10 per cent 
infection of potato with sclerotial disease, which so far as studied appears to 
be identical with Sclerotinia lihcrtiana. 

[Chlorosis of rice], L. G. Wilus and J. O. Carbero (Porto Rico 8ta. Rpt. 
1021, pp. 8, 9 ). — In connection with studies of the use of fertilizers on rice, the 
authors found that when nitrates were applied to sandy soils the plants grew 
normally until the time of the appearance of the fourth leaf, after which new 
leaves invariably showed signs of chlorosis. In general, the observations made 
closely agree with the results of studies previously reported (E. S. R., 44, 
p. 242). 

During the year covered by the rei)ort a study was made to ascertain 
whether imfuvorable action of nitrate fertilizers on rice is due to the effect 
of unasslmilated reshiues of the physiologically alkaline salts on the availa- 
bility of iron in the soil. The results obtained are believed to indicate that 
chlorosis, due to a lack of assimilable iron, occurs only on certain soils and 
under dellnlte conditions. On the red soils chlorosis did not follow treatments 
with hydrated lime in any amount up to 5 per cent, nor did it occur at any 
degree of alkalinity up to pH 8.7, nor with any form of nitrate or ammonium 
salt used as a fertilizer. On the sandy soil, naturally alkaline with carbonate 
of lime, chlorosis followed the application of certain fertilizers. Where 
nitrates or ammonium phosphates were used in sufficient quantity to promote 
thrifty plant growth, chlorosis invariably followed. This led to the belief that 
the development of lime-induced chlorosis of rice and possibly of other plants 
in calcareous soils is governed not by the precipitation of iron in the soil by 
the lime but by the kind of fertilizer salts that are used and the nature of the 
unasslmilated residues. 

External factors affecting the sex ratio in beet nematodes, E. Molz 
(ZentU. Agr. Chem., 50 (1921), No. 7, pp. 258-282).— The considerable relative 
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numerical increase of the females of Hcterodcra nchachtii In beets showing 
rank growth after being supplied abundantly with fertilizer, particularly when 
nitrogenous in character, and leading finally in such soil to abnormally early 
and severe attack by the nematodes, is noted, with a statement regarding 
conditions favoring increase of the sex ratio females : males. These conditions 
include moderate supplies of well-rotted horse manure or beet leaf (‘ompost. 
A relative increase of niah's followed reduction of the soil nutrients by more 
freipient planting of beets. Precocity and vigor of the plants favored a rela- 
tively large increase of females, as did also the increase of assimilating leaf 
surface. 

[Catch plant imthods for combating nematodes j, H 0. IMclleu and K. 
Molz {Zenibl A(tr Vhvm.. 50 (//IJ/), Ko. 7, pp. 202-260) .—The, catch jdant 
method of combating nematodes was modified by killing the catch plants with 
a corrosive li(]uid. The plan gave for the first year a considerable increase in 
the returns from beets. The croji was doubled in case of oats and barley, 
though intcnsiv(‘ green manuring and soil cultivation doubtless played a con- 
siderable part. Iron sulphate gave somewhat less favoral)le tliough still con- 
sideralile results. Parley, alternated with one beet crop and two following 
catch crops killed with MO per cent iron sulphate, gave about double the yield 
given by tlio controls. F»y tliis jdan no gear's crop is lost. Questions raised 
are outlined. 

The (‘oncliislon reach(‘d is to the effecd that iieet nematodes {fivirrodcra 
Hch(irhtu) can iiy this method, without employing the plowing method (In- 
volving exi>eiise and loss of time), he effectively dispo.sed of, incrotising greatly 
returns from infested ground. 

Transmission of cane mottling disease through Insects, (’. K CiiAimoN 
and 11 A. Vimo (//cr. Agi . Puerto 0 {1022)^ \o. Jt, />/>. !)~20, fips 2; 

it'ans. t/i La, Planta). 00 (1!)22), Ko 10. pp. 022-225, JUjh 2) --Studies arc !ier(‘ 
re<‘orded continuing the conclusions r(‘ached i)y Ib*and(‘s tE. S. U., 4M, p. 547 ; 
44, p. 41)), with the added advantages that their experiments were made in 
the open field and that tlie,\ are able to offer what they regard as a satis- 
factory explanation in ri'gard to the problem of mosaic* transmission. 

From the evidcaiee h(*re offered, it is considered safe to conclude that in 
several species of grass \\hich are abundant in cane fields, two species of 
plant lice prevail, Aphin maidi.^ and Caroluua sp., which after tlie grass has 
been cut move to the sugar cane, feeding on the tender leaves. It is thought 
tliat during the short period in which these insects remain on the sugar cane 
they transmit the infectious substance of the* mottling of sick plants to sound 
plants, thus reprodiK'ing the disease. 

Bhickiire or angular leaf spot of tobacco, F 1). Fhowmi and S A. 
WiNfiAJia {VinjinUi Htn. Tech. Bui. 25 {1022), pp. J/2, pis. 2, flps. JH) --The 
results are given of live seasons’ studies on hlaektire or angular leaf sj>ot of 
tobacco due to Uadvrium (nujulaium. On account of resemblances to wildtire 
caused by H. iahavum. comparisons with that disease are included. A number 
of other leaf spots of tobacco are briefly described. 

According to the authors, the hlaektire disease occurs throughout the tobacco 
regions of Virginia, a survey made in 1920 showing that it was present in 85 
per cent of the fields inspected. Wildfire was found less prevalent than black- 
fire, it being observed in only 17 per <*ent of the fields. Both diseases are said 
to occur on seedlings in the plant bed, and the occurrence of blackfire in the 
field and the severity of losses are determined in large measure by the occur- 
rence of infection in the plant bed. The blackfire pathogene is said to be seed 
home, and seedling infection may i>e usually traced to the use of Infected 
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seed or contaminated plant-bed cloth, on wldch the orpinlsm may overwinter. 
It is known to overwinter also in tobacco refuse and to some extent in the soil. 
Severity of infection is claimed to he modified j;reatly by rainfall and host 
nutrition, the plants which make rapid, succulent, vi,i;orous ^Towth beinju^ most 
subject to injury. 

For the prevention of blacklire the authors recommend disinfe(;tion of the 
seed with formaldehyde or I'orrosive sublimate solutions. Little or no injury 
is done to the seed if la-operly treated. In addition to the use of disease-free 
[)lants for transplantin;^^ it is recommended that field rotation should be prac- 
ticed wher(*\er iiossible. 

Peroiiospora disease (of tobacco j, <l. F. Buuonii {FlorifJa Sta. Rpt. J921, 
pp. 26, 27).— A projrre.ss report Is triven of tins invest i^xat ion. 

The iuoio^y of Scliizophylliim commune with special reference to its 
parasitisiii, V. A. reriKUii.n {I tt ion So. Afnva Depl. Agr., Scl Hul 26 (IP22), 
pp. So, /6‘).“-The iiiM'Stimdions here described relate^ to the ({uestion of 

tlie jiarasitism, Idtlierto assumed but not proved, of N. commune, which fimjtus 
occurs on li\ini; a[)ri(‘ot trees in the Fiipe Pro\ince. 

In its ac'tion, K. oommunc is fmind to make use primarily of the cellulose 
constituents of tlie wood and not to delimnf.v it, as is more common witli wood- 
deNtro,\inK funj<i. Starch is ah.sent from the infected wood owinj; supposedly to 
I lie aidivities of tlie parasite, whicti also seems to he the cause of the produc- 
tion of copious (juantities of i^aiin in the diseased tissues 

'Pests for enzyins secreted l>,\ tlie lunirus wlien ^?rown in pure culture in a 
liquid medium continued its aliility to jiroduce cytase and diastase, and jirove 
[iroduction as well of emulsin, invertase, nialtase, ami lij>as(‘. The work on 
the ^Towtli of tlie funjrus in jmre culture \vas intended merely to supplement 
what iiad been done r>roviously by other impest imitors. 

Experiments on spore germination showed that siiores from a fresh siiore- 
print i.;erminate feelily in distilled winter hut readily in a nutrient solution, 
this power of j^ernnnation ixdnj? lost in about 12 days. Of about 10 inocu- 
lations (‘urried out with S, commune from pure culture on stone fruit trees, 
12 pive positive results, the other 4 on roots, ^reen shoids, and stems of young 
almond trees being inconclusive. S. commune was recovered in every instance 
from the discolored w^(>od, tliougli a sporoi>iiore w’lis prodmvd in one instance 
only. 

Thes(‘ inoculations j>rov(*d (hat S. commune can grow^ in living w'ood. w’hi(‘h 
it kills Tliougli tlie harmful effects resulting from its growth may not he 
immediately apiiarenl, the total damage is jirohaiily considerable. 

(A study of diseases of citrus fruits in transit], H. (\ HknkuksivN (Porto 
Itico Std. Rpt. 1621, pp. 26, 27).- V ]irelimiiiary report is i:i^en of studies made 
of the diseases of citrus Iniits wliich caused (*onsiderahle loss during the sliip- 
ment of th<‘se fruits. It is stated that ]»rac( ically all decay of IVirto liican 
grapefruit is due to stem-end rot <*:tused by the fungus Dtptodia natalcthns. 
Tlds fungus normally enters the fruit through tht‘ short stems wlien cut. or 
tlirougl) the cavity if the stem is puHeil from tlie fruit. The D^plodia fungus 
is reported as iireseiit in orchards, and infection may he iutroduciMl by tlie 
clippers used in harvesting the fruit. Suggestion is given for the prevention 
of infection during the gathering and packing of the fruit. 

The increase in resistance to citrus canker with the advance in maturity 
of citrus trees, 11. A. Lee {Phytopathotogp, 11 (1921), Ko. 2, pp. 7f/-72).— In 
the present paper (E. S, R., 47, p. 845) the hypothesis Is offered, as based on 
held observations made at different places, that as citrus trees advance in 
maturity tliere is a gradual increase In resistance to citrus canker. 
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The resistance to citrus canker of Citrus nobilis and a suggestion as to 
the production of resistant varieties in other citrus species, F. T. MoLban 
and H. A« Lee (Phytopathology, 11 (1921), No, 3, pp, 109-lUa, fig, i),— Field 
observations at Lamao, P. I., during 1917 upon the degree of citrus canker af- 
fection of the horticultural varieties of the mandarin orange (CUru8 nohiUa 
deUoiosa), showed usually a few cankers to each tree, though the trees were 
never seriously affected. The mandarin varieties have been considered by 
Wester (B, S. R., 36, p. 851) to be truly resistant, and Stirling (E. S. R., 32, 
p. 345) has made a similar statement for the Oastalo tangerine. Lee (B. S. R., 
41, p. 751) has also rencheHi the same conclusion for the mandarin varieties. 

The observations and experiments here reported confirm this resistance. 
They also help to explain the nature of the resistance and suggest means of 
utilizing this quality. It appears that infections are in numerous cases coinci- 
dent with visible wounds. This api)ears to have been substantiated experimen- 
tally, the results allowing that these varieties were fully as susceptible as the 
grapefruit varieties after an entrance to the tissue has been made for the para- 
site. The suggestion is presented also that the periclinal chimera in which the 
epidermis is of C. nohilU might confer resistance on other very susceptible but 
desirable citrus species, while at the same time the chai*acter of the fruit 
would be but little changed. 

An Alternarla disease of Polypodium, T. G. Majok (Quehec Soc. Protect. 
Plants, Ann. Rpt., H (1921-22), pp. 59-€l, fig. i).— A supi^osedly hitherto un- 
reported disease of Polypodium sp., which has been found in the exi>erimental 
greenhouse at Macdonald College, is characterized by the occurrence of brown, 
concentrically zoned spots on the fronds and stems. The causal organism has 
been tentatively named A. polypodii n. sp. The disease has been experimentally 
produced by spraying a spore suspension of A. polypodii on healthy, sterilized 
fronds. 

Experimental data on losses due to crown canker of rose, L. M. Massey 
(Phytopathology, 11 (1921), No. 3, pp. 725-73^).'- Since the publication of 
information previously noted {E. S. R., 38, p. 854) the author has obtained 
further data from experimentation extending over three years regarding the 
nature and extent of the losses due to rose crown canker, said to be caused by 
Cylindroeladium scoparium. 

Ophelia roses were grown under glass in infested and unInfested soil, and a 
record taken of the number of blossoms produced under these conditions, the 
losses caused by C. scoparmm being measured by the reduction in the number 
of blossoms. It is held that losses are determined by the decrease in yields 
of blossoms and not by the death of the host 

Calcium sulphate, ammonium sulphate, potassium sulphate, acid phosphate, 
and lime under the conditions of tliis experiment exerted no influence on the 
losses caused by the parasite. A decrease of about 10 blossoms per plant repre- 
sents the annual loss when plants are grown in infested soil. 

Mildew and black spot were readily controlled by three or four applications 
of sulphur-load dust, made at weekly periods, combined with Judicious regula- 
tion of water and temperature. 

Forest pathology in relation to forest conservation, J. H. Faull (Quehec 
8oc. Protect. Plants, Ann. Rpt., H (1921-22), pp. li-22, figs. 5). — Investigation 
continued since 1918 on white-pine needle blight showed in 1919 that the 
trouble lay in the roots. The absorbing roots are found to be largely (due to 
some cause not yet known) dead in blighted trees. As a result of this, the 
sudden demand for a greatly increased water supply occurring when the new 
needles are expanding can not be met. The young needles first turn pale and 
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then redden from the tips down. Apparently other trees are more or less 
affected In the same way in the blighted areas. Sulphur gas injury and discolor- 
ation present much the same appearance and can be distinguished easily 
during the growing season only. Needle blight occurs at a definite period in 
relation to the emergence of the needles from the buds. 

From results as tabulated for three years, It Is concluded that young stands 
are not likely to be seriously depleted by needle blight. Injury to heavily 
blighted mature stands may be so great as to be a deciding factor in determining 
the time of harvesting. In regions subjected to sulphur fumes it is possible 
at a certain time to differentiate between blight and sulphur fume injury. The 
malady is not contagioua 

A heart rot of birch was sliown by a preliminary examination to be due to 
the true tinder fungus (Pomes fomentarius) , which attacks standing or fallen 
beech, birch, poplar, and o<'ca8ionally elm, abounding throughout Ontario and 
occurring frequently in adjoining States. 

Contrary to views formerly common, this fungus enters living trees through 
wounds, breaks, or dead stubs, and penetrates both sapwoud and heartwood, 
spreading rapiiily. Timb(*r cured while the decay is in its incipient stages is 
indistinguishable from sound timber. Infection of birch appears to l^e as- 
sociati^l with the action of an insect boring at the crown. 

Thelephora terrestris, T. ilmbriata, and T. caryophyllea on forest tree 
seedlings, J. It. Wnm (Phytopathology, 11 (1921), No. S, pp. 141-lU^ P^- — 

An account is given of the occurrence of T. terrestris on nursery coniferous seed- 
lings and other plants. The injury of coniferous seedlings by T. flmbriaia and 
T. caryophyllea is reported, supposedly for the first time. 

Polyporus dryadeus on conifers in the Northwest, J. It Weib (Phyto- 
pathology, 11 (1921), No. 3, p. 99 ). — It Is said that P. dryadeus, the cause of 
lieart rot in various dicotyledonous trees, esj)ecially oaks and poplars, occurs 
rather frequently on conifers In the Northwest. The fungus delignifios the 
heartwood of the ba.se and roots of living trees and may he the cause of wind- 
lull. The fungus oc<*iirs most frequently on Tsuga hctcrophyUa and T. merten- 
siana, but it lias also been collected on Abies grandis and Picea cngelmanni. 
Collections have been made on conifers from Washington, Oregon, Idaho, and 
Montana, and the fungus is also found on various oaks and maples in the West. 
This note is in verification of the report made by W. H. Long (E. S. R., 30, p. 
354) on specimens of P. dryadeus collected on T. heterophylla in Washington. 

Beptoria negimdiiiis in Zion National Park, A. O. Gabrett (Phytopathol- 
ogy, 11 (1921), No. 2, p. 100 ). — In July, 1920, the author noted, during a visit 
to Zion National Park, Washington Co., Utah, that the leaves of box elder trees 
were affected by wliat is said to be jS\ negundinis, thougli some of tlie spores of 
the fungus were more than three celled. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

A key to Michigan vertebrates except birds, A, C. Conger ([Past Lan- 
sing]: Mich, Ayr, Colt Zoot. and Teacher-Training Depts., 1920, pp, 76 ). — ^This 
work includes brief descriptions of the more important vertebrates occurring 
in Michigan and a glossary of terms. The subject matter is made available 
by an index to the common names. 

Life history of the kangaroo rat, Bipodomys spectabiiis spectabllls 
Merr., C. T. Vobhies and W. P. Taylor (U, 8, Dept Agr, Bui . 1091 (1922), 
pp, 40t pU. 9t figs, 3).— This Joint contribution of the Bureau of Biological 
Survey and the Arlaona Experiment Station contains a summary of the results 
of investigations of the relation of a subspecies of kangaroo rat to the carrying 
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capacity of the open ranges, being one })iiase of a general study of the life his- 
tories of rodent groups as they affect agriculture, forestry, and grazing. The 
account is based upon investieaiions, chiefly in Arizona, of the life history, 
habits, and economic status (d* the banner-tailed kangaroo rat, D. sperlabihH 
apcctahiliM. While this rat is not of great economic significance, except locally, 
. in ordinary seasons, it may during periods of extreme drought be of critical 
importance on grazing areas from the standpoint of the carrying capacity of 
the range. Kangaroo rats are ea.sy to poison by following the same formula as 
that used by the Ilureau of Tliological Survey for destroying prairie dogs. 

The domestic rats, with suggestions for their control in field and barn, 
W. W. Fiaxjd vrr ( l//r. (kK. A', k. Wales, S3 {PJ22), Nos 7, pp. 503-512; 8, pp. 
5, 9,'?-, 5,97). ““This pajuu* <l(‘als with tlio brown rat {Rattus norvcpirus) and the 
black rat (h* nitlusi and means for their (‘ontrol 

Beaver habits, beaver control, and possibilities in heaver farming, V. 
lUimy {V. S. J)rpf. Apr. Buh 1018 {1922)^ pp. 31, ph. 7, flps. 7>.-~This bulletin, 
i)asc(l uixm (‘xtensive investigations liy the autlmr, diiscusscs inetliods of dealing 
witli beavers wJien their operations conflict with ngricultnre ami other human 
activities, methods of trans]>orting them to localitk^s where tbe.v may be con- 
served as a valuable and interesting natural resource, and methods of nlilizing 
tlicm as an important supplement to the fur snjiply by establislnng them in 
suitabl(‘ climates, particularly in certain waste lands and other areas nnsiiited 
to agriculture . 

Aviaries, bird rooms, and cages: Their construction and furnishing, 

H. Norman {Ijmdoyi: Cage Birds, f/,9/.9], pp. .112, figs. 52).' -This is a practical 
guide to constrmdion, with apiiendixes on cage making and foreign bird kt»eping 
in aviaries, by W. Laskey and W. T. Page, resixM^tlvely. 

Frank Finn’s manual on cage birds, F. Finn i London: Cage Birds, [1920], 
pp. [101], figs. 72). —This is a jiopular account. 

Cage birds and parrots: Tlieir care and management {London: Sprat f's 
Patent Ltd, \1920\, ;cr., pp. 80, figs. 21f ). — Tliis is a practical linmlhook. 

The psychic life of insects, F. L. Bocvikk, trans. by L. O llovvAia) {La Vie 
Psyehique des inseefes. Pans: Ernest Elammanon, 1918, pp. 300, figs 16: 
New Yo)l: Crntnrg Co, 1922, pp. NVJ-P371, figs 16: j'er. in ^atun^ [Ijfndon], 
110 (1922), No. 2160, pp. J^Ol, --The subject is dealt with as follow's: 
l)ire(*tnc action of light, i^hototropism ; the diiYeient (‘Xttu’nal stimuli and tlie 
tropisnis which they provoke; vital rhythms aiul the organic memory; difb'r- 
ential sensitiveness; differential sensitiv'eness — stK»cies irn'inory and simulation 
of death; individual or associative mernoiT ; spontaneous nHxllfieai ions of 
habits; evolution of in.stincts; <'omparative fisycliology — history of tin* pom- 
pilids; insects and flowers: the faculty of orientation: the faculty of (»ri(uitu- 
tion with terre.strial articulates; the <liviMi<>n of sexes with nest-making Ily- 
meiioiitera : and the social life of artl<‘ulatcs. 

Social life In the insect world, J. H. Faiikk. trans. by B. Miaij. (London: 
'P. Fisficr Unwin, Ltd , 1922, pp. VI 11-^-321, pis. 7-}).— This is the fourtx‘entli im- 
jiression of a work the English edition of which first appeared in 1911. 

Entomology with special reference to its ecological aspc(i;s, J. W. 
Folsom (Pliiladclphia: 1*. Blakiston's Son d Co., 1922, 8 . cd., rev. [and enl.], 
pp. y//+,5{?2, figs. 3L3 ). — A revised edition of the w^ork previously noted (E. S, 
K., 29, p. 55.^)), which includes a new chapter on insect ecology, additions to 
the bibliography, etc. 

Report of the entomologist, J. li. Watson (Florida Sta. Rpt. 1921, pp. 
29-3S),— In the course of the root-knot investigations it was found that the 
most thorough eradication was obtained by the (‘omblnation of sodium cyanld 
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at the rate of at least 1,200 lbs. to the acre and auiin(»iuuin s\il])hate at tiie rate 
of 1,S(K) Ibfi. In observations of other animal life m the soil it was found that 
a dose of (KX) lbs. of cyanid and 000 lbs. of ununoniuni sulphate killed all animals 
present, including white grubs {Lai^hnofiterna sp.), crickets, mole crickets, ear- 
wigs, ants, termites, wireworms, and grasshoppers. On plats treattnl with l.SOO 
lbs. of cyanid to the acre and 2,700 lbs. of the sulphate, even Bermuda grass 
was killiMl. A>'here tw^o-tliirds of this tlosage W'us used crab grass and all oUkt 
vegetation above ground w^ere killed, but in the case of lieavy growths of 
B(*rniuda grass some underground stems survived. 

Attention was gi\<*ii during the year to the elTect of winter w'eather on the 
ahnndance of the \ (‘Ivetdiean cateridllar iAniicarsia gcinwadlhs Hubn.) the 
following summer. In experiments for the control of lieavy infestations of 
thrips ill citrus bloom during tlie spring in Lakt‘, St. Lucie, and Brevard (boun- 
ties, it was found that in onler to Insure a high percentage of killing, a solu- 
tion of Blackleaf 40 should be used not vveakiu* than 1 to 800 when u.sed in 
eomhiiiatioii with either iiim‘-snl])liur solution 1 to 70. or witli soap, 4 or 5 Ihs. 
to ."»(! gill of wa(('r. Th<‘ l»<‘un thrijis found in the State once before, was ob- 
serv(‘(l abundantly inO‘.sting a j)at<4i of kndzu Aczaia ruidula (L ) is reported 
to have caused considerably more tlamagc^ than usual in tobairo t'udds at Madi- 
son. its origin having hetai tractsl in miu'.v ca.se to mair-hy gardens. 

K(‘l»or( of the section of entomology, B II. Bi I'l n ( l/ic/zp/aa Shi. Rot. 
1U2L pp. -In n^jiorting ujion work witii iK*ar ps.vlla. it is stated that 

hiii(‘ sulphur IS tlie most promising of all the sjira.vs usixl to combat it, its appli 
cation at a stnmgth of I lo 7 just as tlie blossom buds separate into clusters 
in the stamlard varieties being r(»eommended. Wliile in many cases Kiefer 
buds wci’e lound to he des{ro,v(Hl by it du(‘ to their ad\an(‘ed developuieut, the 
death of the buds in this variety s<‘ems to be of h^ss importance than the almost 
certain Joss of tlie crot> and possibly ol the trtnss if the .spray ns not ajiplied. 

The truit-trei* leaf-roller ( lM7np« o/ p/o-ov/n/r/ 1 is claiming attention in a 
few locaiili(‘.s ,n tlie State, and in certain orchards near Muir it has been almost 
iniposslhh* to prote<*l tlH‘ tree's. Scal(*cide at the rati* of 1 part to 12.5 of water 
w'as applied b,v one orelmrdist at the time the leaf buds burst, with fair 
smavss. 

Bordeaux mixture is the best reiudiont thus for tried in combating the 
potato IcallmpjK'r, and wiien Blackleaf Id add(‘d the immature hotijiers that 
are hit are kilhxl outright. 

The use of sawdust-poisoned bait against grasshoppers is said to be effective 
and tb(‘ most t‘<*om»mical tr(*atment. Bli.*-t<*r beetles, the birv^ae of wiiich feed 
on tb(‘ (‘ggs of grasshoiipers, are sai<l to be appearing in large numbers in 
regions that have sutTensl from grasshoppers the longest. It is stated that 
the Stale legislature of lb21 appropriated $HMX>P for tlie puri»ose of refund- 
ing to tin* conntH^ and ttAvnships imlf of the sums used in the piirehase and 
delivery of the juiisoned bait. In order to determine tb(* time at which the 
application of spray should he made against the larvae of the second generation 
of codling moth, cage observations were made at 12 diltereiit stations in various 
jiarts of the State, and tin* information gained made available, Olrthnntrs 
(ibkiana, an enemy <*f blue spruce, was rmdvc^l from Ludlugton, I\Iich., where 
the smtill caterpillars were devouring the leaves. AVork willi the grape leaf- 
hopper and other inse<*t.s is also briefly outlined. 

Report of the {entomologist, W. V. Tovvi:h {Porto Rico Shi. Rpt. 1921, pp. 
28-26 ), — In experimental ti^ts made of a number of insects occurring on sugar 
cant* with a view to transmitting mottling disease, negative results vvt're oh 
t (lined. A brief statement is made of the work with ticks and of the status of 
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the bee industry. There are said to be 98 dipping vats on the island at the 
present time, of which 19 belong to the insular government. 

[Economic insects in Canada] {Qvcdco 8oc, Protec, PlantB^ Ann. Rpt., H 
(1921-^22), pp, 9-lS, S0-S9, 6J-67, figs. -The several papers relating 

to tliis subject, presented at the annual meeting in March, 1922, are as follows: 
Some Early Forest Entomologists, by W. Lochhead (pp. 0-13) ; Gnats, Black 
Plies, Simulia, by J. C. Chapais (pp. 30-32) ; The Spruce Budworm in Quebec 
Province, by J. M. Swalno (pp. 32-30) ; A Pew Points of Interest In Connection 
with Forest Entomology, by M. B. Dunn (pp. 42, 43) ; Experiments on the 
Control of the Onion Maggot, 1921. by W. Lochhead and W. .7. Tawse (pp 43- 
48) ; The Distribution of the European Com Borer in Canada and the Unitor] 
States, by W. N. Keenan (pp. 48-52) ; How We May Increase the Effectiveness 
of Economic Entomology, by G. A. Dean (pp. 61, 62) ; and Some Insects 
Injurious to Shade Trees in Quebec, by G. Maheux (pp. 62-67). 

The experimental control work with the onion maggot here reported upon was 
conducted in truck gardens in the vicinity of Montreal with a poison bait (*om- 
l)osed of 0.25 oz. of sodium arsenite dissolved in 1 gal. of boiling water to which 1 
pint of cheap molasses was added. The bait was applied in two ways, (1) in 
shallow pans, about 20 to the acre and refilled every week for four weeks, and 
(2) ns a spray with an ordinary watering can, first when the plants were 3 or 4 
in. high, followed by four or five further applications made about a week apart 
The details of experiments conducted on six farms are presented, and the re- 
sults, which are summarized in tabular form, iiidJcate that quite a liigh per- 
centage of control w^as obtained, particularly from the pan method. 

[Insect enemies of the coconut tree and other cultivated plants in Silo 
Thoni^], A. P. i)E Seaura (In Etudes sur les Maladies ef les Parasites dn 
Cacaoyer et d'Autres Plantes GvUMes d 8. Thoni4. TAshon: Bed. Tech, d 
Path. Veg. Companhia Agr. UHramnrina, 1921, [pf.^?.] li, pp, 3-8, pis. S; IS, 
pp. 11-lS, pi 1, figs. 6: H, pp 15-18, figs 9; 15, pp. 11, pis. 7, figs. 11; 1920, 
[pis.'] 21, pp. G, figs, i; 22, pp. 5-7, figs. S; 25, p. 8). — The papers here presented 
deal, respectively, with The Large Species of Insects Ravaging Old Tre<^s in 
Silo Thomf) (Cerambycidae) (pp. 3-8); The Occurrence of Microceroiermis 
dolichognathns Silv. In Sao Thom6 (pp. 11-13), Toxoptera coffene Niet 
in sao Thom6 {T. coffeae thomcMSis n.s.sp.) (pp. lfy-18), The Termites of Cacao 
Plantations (p. 11), Description of a Psyllid Tlavager of the I^eaves and Young 
Fruit of the Coconut Tree (p. 6), Cosmopolites sordidus Germ. In Sao Thomfi 
(pp. 3-7), and A Note on the Agricultural Importance of Lgmidus variieolor 
Berll. (p. 8). 

The more important apple insects, A. L. Quaintance and 71 H. Sikoijsr 
{TJ. B. Dept. Agr., Farmers' Bui 1270 {1922), pp. 95, figs. 192). — This is a 
summary of information on the more important Insect enemies of the apple, 
together with control measures effective in combating them. Apple spraying 
schedules are appended. 

Forest entomology, 0. NfissLiN, rev. by L. Rhumbler {Forstinsektenkunde, 
Berlin: Paul Parey, 1922, S. cd,, rev. and ml, pp, XVI +568, figs, 457). — This 
is a third revised and enlarged edition of the work on forest entomology pre- 
viously noted (E. S. R., 29, p. 853). 

Cheese pests and their control, E. U. de Ono and C. L. Eoadhoube {Cali- 
fornia Bta. Bui 545 {1922), pp. 399-424, figs. £>),— This is an account of the 
more important cheese pests and work with preventive and control measures. 

It is stated that cheese skippers and mites attack cheese in almost every 
part of the world, being widely distributed in the United States and fre- 
quently reported from the principal cheese-producing States. The loss Is 



1028] 


ECONOMIC Z001X)GY — ENTOMOLOGY. 


253 


occasioned through cheese actually eaten, the damaged appearance of at- 
tacked stocks, prejudiced customers, annoyance to manufacturers and dealers, 
and the expense of control measures. Cold storage of cheese at 30 to 36® F. 
is said to he the most practical method of preventing loss by either skippers 
or mites, and if cold storage Is unavailable the cheese should be marketed 
while fresh. 

** Paraffining cheese aids in protcK'ting it from attack if the coating is 
unbroken. Fumigation of Infested rooms with hydrocyanic acid gas or carbon 
disulphid Is the most efficient method known for controlling both skippers 
and mites. . . . Fumigation should always be supplemented by a thor- 
ough cleaning of the infested rooms and the prompt disposal of all ag(?d 
cheese. It is apparently unnecessary to remove cheese from a room during 
fumigation; the risk of scattering the infestation while transporting the 
stock to another room and the expense of handling may thus be avoided. 
Cheese of different types and ages showed no absorption of hydrocyanic acid 
gas or carbon disulphid. The odor which was apparent immediately after 
removal from the fumigating room disappeared after a short aeration. The 
cheese had no objectlonahh" odor or flavor when eaten two hours later. 
Sulphur burnefl in the fumigating room gave a partial (control of the mites 
but was of little value against the skipper.” 

A list of 11 references to tlie literature cited is included. 

Animal para8ite.s and human disease, A. C. Chandler (New York: John 
Wilev (f Inc., 1022, 2. ed., rev., pp. XfII+572, figs. 2Si). — This is a 

second, revised edition of the work previously noted (E. 8. K„ 39. p. 582), 

Destroy the earwigs, B B. Ptjlton (Oregon Sta Circ. 20 (1922), pp. S, 
fig. /) - ' A brit'f account is given of control measures for the European earwig, 
which has recently been introduced into Oregon. 

Experiments on the iiifectivity of typhus virus contained in lice (Pedicu- 
lus humanus and Pedlcinls longiceps], E. E. Atkin and A. Bacot (/Int. f/ot/r. 
Expt. Path., S (1922), No. 4, pp. 196~20S, figs. 17), — Details are presented of 
experiments conducted, in which Macacus rhesus was used. 

Life history studies of some Florida aphids, A. V. Mason (F/a. Eni.. 5 
(1922), No. i, pp. 62-65). — In this paper the author reports studies of 

the biologj’ and natural enemies of the green peach aphid, the melon aphid, and 
lAichnus pini I.. 

The gipsy moth on cranberry bogs, C. W. Minott (U, Dept. Agr. linl. 
109S (1922), pp. 19, pis. 6, figs. 4 )- — This is a report of a study of the gipsy 
moth on cranberry bogs, commenced by the author in 1916. He finds that its 
infestation of cranberry bogs takes place principally through wind dispersion 
of first-stage larvae, and that this wcurs only when conditions of wind velocity 
and tern^ierature are favorable. 

” The time when maximum dispersion prevails is usually not longer than 
from two to five days. Because of the activity of the young caterjidllars in 
seeking food there are two daily periods of maximum dispersion, between 9 
a. ni. and 12 m. and between 2 and 5 p. m. Mortality of first-stage larvae is 
very great, large numbers perishing from low temperatures, unfavorable food, 
predacious Insects, and disease. The embr >’'06 in all gipsy moth eggs deposited 
on cranberry bogs are killed by winter fiowage, when the bogs are flowed from 
December 1 to May 1. Upon deciduous foliage In general the feeding of the 
first-stage larvae Is upon the leaf hairs, but the injury to cranberry plants is 
caused by feeding upon the terminal buds, and later upon the new growth. As 
a rule, vines recover more quickly from injury upon wet bogs than upon dry 
ones. Flooding Is the most effective method of control upon wet bogs, but 
spraying is the only method which can be employed on dry bogs. In order to 
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obtain the most satisfactory results, spraying should be done before wind dis- 
persion begins.” 

The habits and distribution of some North Australian Oulieidae, C. F. 

Hill (Aust, Dept. Health, Scri\ rub. 21 {J922), pp. 32, pis. 8).— Thirty-four 
speoies of mosquitoes ain* n‘[>ort(Ml upon. 

Mosquitoes and mosquito control, (J. W. Simons, .iil, and C. F. Moznette 
{Jacksonville: I'la. State Jhl. Health, 1922, pp. 36, ftps. 77).— This is a discus- 
sion of the mosquitoes of health and economic importamv in Florida, tlieir 
habits, and moans for control. 

A revision of the N(‘arctic species of the tachinid genus HriH‘stia li. 1). 
(jDiptera), J. I). Tothiix {Canad. Hut., 33 {1921), Kcs. 9, pp. 199-203, fig. 1; 
10, pp. 226-230: 11, pp. 2't7-232: 12, pp. Nearctic species 

of this genus are recognized liy the author, of which 11 are described ns new. 
Among tile si?i'ci(‘s (les<‘ribed as new is H. lohnsoni, whicdi was reared from the 
tall wehuorm and is record(Hl from eastern iMassacliusetts and at Fry (h'eek, 

n. C. 

Some notes on Indian Calliphorinae, J— V, AV. S. Fai ioiN i Indian Join. 
Med. Research, 8 {1920), No. 1. pp. 17-29, pi. 1: 9 {1922), So. 3, pp. 3/f3~374, 
plK Jf, fig\. 2). — The jiapers on this subj<‘ct ar(‘ as follows: Chriisoiinna hezziana 
Vill(‘ii., (he Common Indian Calliphorine Whose Larvae Cause Cutaneous 
Ar\ias:s in Man and Animals ( pp 17-21)) : Ludlia ai (nn (H'cphala Mac(i (Sc!*eiiis- 
sima Fah ), the Common Indian Bazaar Creen Bottle, U'liose fair\ae Occasion- 
ally Caus(‘ Cutaneous Myiasis in Animals, and L. iTaggii n. sp., Om‘ of tlu* 
(Common Blow FIi(‘s of Indian Hill Stations (pp. : C. inegacephala Fal). 

(Hux Lsch), the Common Indian Blue Bottle, 'Whose Larvat' < >ccasionally 
Clause (lutaneous Myiasis in Animals, and (\ nignceps u. sj)., the (Simmon Blm* 
Botth‘ of the Nilgins ( fip, .Al.V.qdO) ; C alhierps \Vied. {rupfaeics Frog ), Oiu' 
of the Australian Sheef) Maggot Flies, and V. villeiuiuni ii. sp. dip. odl -htiP) ; 
and L. pulehia AVied {rupcotnis Macqd, a Larviparous Calliphorine, and L, 
ballardi n. sp., a Common South Indian BIom Fly (pp oTO-oTl). 

Note OH the value of a tame cow for collecting the bloodsucking Diptera 
of a locality, W. S. 1‘atton {Indian Jour. Med. Reseaieh, 10 {1922), No. 1, pp. 
00-63). — Tli(‘ author presents this brief acecuint with a View to drawing the 
attention of c(dleeiors to a simple method of obtaining the bloodsueking dies 
of a locality. 

The white grubs of the sugar cane soils of Fiji, K. Vlitch {Colon. Sugar 
Refining Co. [Sgdneyl, Hpt. 5 {1922), pp. Ilf, pis. ^).--Th}s is an account 
of the three s 7 k>cj(*s of white grubs known to attack sugar cane in Fiji, namely, 
Rhopaai le.Mila Arr., R. suhnitida Arr., and Adoretus versntus Har. 

The banana beetle borer, HI, J. L. Fiiougatt {Queensland Agr, Jour., 18 
{1922), No If, pp, 27,9-288. pgs. 8) — Further observations of Cosmopolites 
sordid us derm. (E. S. II., 47, p. 25J)) are repiirted. 

The red-ne<‘kcd raspberry eane-borer, F. li. Ciuttfndln {I . S. Dept. Agr., 
Farmers' Uul. 1286 {1922), pp. ll-\-0, figs. 3). — Tins is a brief i»<>pular summary 
of information on Agrilus riifieollis Fab. and measures Dm its control. 

The strawberry root weevil, A. Filvnk {Wvslein Washington Sta, Himo. 
Bui., 10 {1922), No. If, pp. 87-"86‘). — This is a brief summary of information on 
the most serious pests of the strawberry in western Washington, namely, 
Otlorhpnx'hus oraius. O. suleatus, and O. rvgifrons, where they are widespread. 
Brief reference is rnafle to other insect enemies of the strawberry. 

A preliminary report upon an improved method of controlling the boll 
weevil, G. I). Smith {Honda Sta. Bui. 163 {1922), pp. 12, figs. IS). —in an 
Introduction AV. Newell reviews briefly the work that lias led to the recom- 
mendation that an improved method of boll weevil control be made use of, 
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the details of which are presented by the author. In the first part of the 
account the author briefly reviews the efforts that have been made In the 
past to control the boll weevil, then reports at lenfd^h upon the invcstig^atlons 
with upland cotton conducted during? the year In 20 fields in five towns, which 
have led to the recommendation of this Improved method of control, much of 
the data relating to which are presented in tabular form. 

It was known that a suitable application of lead or calcium arsenate made 
Just before the squares appear kills practically all the weevils in the field, and 
that the last of tlie overwintering weevils emerge from hibernation several 
days after the cotton plants normally begin square formation, after which 
It is difficult to poison them. Observations of the emergence of boll weevils, 
previously reported (E. S. R., 45, p. 59), having shown that fully 99 per cent 
of the weevils are out of their winter quarters and in the cotton fields by 
June 5, the fields were stripped of all squares on that date. In this way all 
weevil eggs and larvae wwe disposed of and at the same time a large per- 
centage of the adult weevils, since nearly all adults feed inside of the in- 
volucres of the squares. All the weevils not thus captured are forced to feed 
in the tender buds of the cotton plants, whereupon a single dust application 
of a suitable arsenical will destroy practically all of them. 

While the removal of the squares from the plants early in June results in 
the absence of all squares for 5 to 7 days and of punctured squares for a 
ouisiflerable period, the data presented indicate that rapid growth took place 
for a few days following the removal of the squares, which in turn was fol- 
lowed by the appearance of squares from bottom to top. The stripping is 
followe<l by poisoning, and machines used to apply the poison must force Ir 
into the terminal buds bwanse of the weevils’ habit of feeding thereon. The 
removal of the squares results In a delay of 10 to 15 days in the ox>enlng of 
the cotton (or from July 80 to September 1) and permits harvesting with two 
or at most three pickings. It is stated that so pronounced has been the in- 
crease in the height of plants thus stripped, closely followed by a profuse 
fruiting, that it is highly probable that with no wwvils present removal 
of all squares (‘arly in June would actually result In Increasing the yield of 
cotton. 

In sununarzing all field experiments it was found the average produc- 
tion of seed cotton per acre on treated fields was 489 lbs., estimated at 
a value of $35.42, and that the average cost of weevil control was $1.57. The 
work Indicates that it is possible for the Florida grower of upland cotton 
to insure for himself at least 90 r)er cent of a normal crop so far as weevil 
damage Is concerned, and that this can be accomplished at a comparatively 
small exr>ense. It is pointed out that while, for the present the improved 
method Is actually recommended for Florida only, there appears to be no 
reason, on theoretical grounds at lejist, why the method can not be success- 
fully adapted to conditions existing elsewhere in the Cotton Belt. 

Bees and beekeeping, scientific and practical, F. R Cheshire {Ijondon: 
Bazaar, Ewch, and Mart Ojffloe, [J9BJ, 2, ed], val$, i, pp. pU. 8, figs, 

71; 2, pp. pi Jf, figs, 162 ), — ^This is a reprint of a work first issued in 

1886, with the addition of an appendix to volume 2, by J. B. I^mb (pp. 641- 
724), which brings the work up to date. It is a complete treatise on the hive 
bee, the scientific part being presented in volume 1 and the practical in 
volume 2. 

On the biology and economic significance of the chalcid parasites of 
Australian sheep maggot-files, T. H. Johnston and O. W. Tiegs (Rog, 8oc. 
Queensland Proe., 63 ( 1921 ), pp. pU. 2 , figs. 22).— Three new primary 

82992—28 - ■■——’5 . 
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hymenopterous parasites of sheep maggot-flies are recorded, namely, Sprtl- 
angkb muaddarum Richsii.. Paraspilomicrus froggatti n. g. ai>d n. sp., and 
Australencyrtus giraulti n. g. and n. sp., with observations of tiie life history 
of these and certain other parasites A bibliography of 25 titles is appendt'd. 

Studies of some new and described Cynipidao (Hymenoptera) , A. C. 
Kinsey {Ind, Univ. Studies, 9 (1922), No, pp. Ill ), — ^This paper (pp. 3-141) 
presents descriptions of 107 American gall wasps, of which 70 are new, 
together with data on tho variation, distribution, life histories, and phylogony 
of gall wasps. A paper on Varieties of a Hose Gall Wasp (Cynipidae, Hyine- 
noptera), by Kinsey and K. D. Ayres (pp. 142-162). follows. 

Ants of the American Museum Kongo expedition: A contribution to 
the myrinecology of Africa, AV. M. Wheeled et al. {Bui. Arner. Mus. Nat. 
Hist, 45 {1922), pp. X^im, pU. ^5, 150).-~T\\e several parts of this 

contribution deal with the subject as follows: On the Distribution of the Ants 
of the Ethiopian and Malagasy Regions (pp. 13-38) and Tlie Ants Collected 
by the American Museum Kongo Expedition (pp. 3^270), both by Wlietdcr; 
The FTedacious Enemies of Ants (pp. 271-332) and Ants in Their Divorce 
Relations to the Plant World (pp. 333-584) both by J. Bequaert; The Anatomy 
of Certain Plants from the Belgian Kongo, with Speisal Reference to Mynneco- 
])hytism, by I. W. Bailey (pp. 585-622) ; Notes on a ("olleetion of AVest African 
Myrmecophiles, by AV, M. Mann (pp. 623-630) : Keys to the Genera and Snh- 
genera of Ants (pp. 631-710), A Synonymic List of the Ants of the Etliioj)lan 
Region (pp. 711-1004), and A Synonymic List of the Ants of tin* Malagasy 
Region (pp. 100.5-1055), all by Wheeler. 

Red spider: A note on its control, T. Parker {Bur. Bio-Teehnol., Leeds, 
Bui. 5 {1922), pp. 143-140). — In exi)eriments with the spider mite on earnutlon 
here re{K)rted, liver of sulpliur and petroleum emulsion gave the best rmilts in 
the dipping experiments, the red si)ider mites being killed without damaging 
the plants. A disadvantage is found, however, in the staining due to the 
depositions from the dipping solutions. Liver of sulphur and chlorocre.sols 
were quite effective. 

“ Fumigating with either the tetra- or pentachlorethane at the rale of 10 or 
20 fluid ounces to 1,000 cii. ft. for 12 hours produces uncertain results witlmut 
any dehherious effect upon the carnations. Nicotin petroleum emulsion, <*on- 
taining 2 per cent nicotin and 50 per cent petroleum oils, is quite effective in 
controlling the red spider on cucumbers provided that tho sprayings are car- 
ried out at the dilutions suggested and in the manner prescribed.” 

A bulb pest {Bur. Bio-Technol, Leeds, Bui. 5 {1922), pp. 150, 15t, fig. i).— 
In this brief account of Tthizoglffphus echinopus F. 3c R., it is r>ointed out that 
this bulb mite can bo destroyed if, immediately after purchase and before 
being set, the bulb is treated with a solution of nicotin petroleum emulsion, 
1 oz. to 1 gal. of water. 

FOODS— HUMAN NUTRITION 

Research in physiological and food chemistry in the home economics 
laboratory, A. F. Morgan {Jour. Home Econ., 14 (1922), No, 10, pp, 486-49S),— 
Horae economics research in the United States Is dicussed, and problems 
suitable for research by home economics workers in physiological and food 
chemistry research are considered tinder the following headings: Variations 
in basal metabolism of women and children; changes in composition of the 
blood; studies of the origin and precursors of metabolic end-products In the 
urine and feces; determination of the gross digestibility and rate of digestion 
of foods ; the chemical analysis of foods ; the biological analysis of foods ; and 
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studies on infant and chihJ feedlnjp:. Under eacli headin#; the author cites 
papers by hf)nie economics workers which have already be^'ii published. 

Some applications of onr newer knowledge of nutrition, M. S. Rose 
([Columbia Univ,] Teachers Col. Hoc., 23 (1922), No. 1, pp. 34-51, figs. 5 ). — 
Conclusions drawn in this summary and discussion of research work follow : 

“It may be said that our newer knowlege of nutrition should make us moic 
appreciative of the fact that all dietary essentials — energy, protein, vitamins, 
mineral constituents^ — must be considered in relation to one another, none 
being able to function fully without the others in suitable proportions. We 
now have methods of demonstrating the contributions wdiich Individual food^ 
can make to the diet as a whole, and have shifted our emphasis, giving a new 
prominence to milk and green vegetables which make good the defects of a 
cereal -meat-potato diet. And finally, we can demonstrate the far-reaching 
influence of a good or bad diet, not only upon individuals but upon the stamina 
which they may impart to their descendants.” 

A bibliography is appended. 

The value of nhale meat as human food, A. F. Morgan and K. T^. Brown 
(Jour, Home Fcoa., 14 {1922), No. 6, pp. 2(>7~270). — Frozen whale meat was 
jirocured for the experimental work reported, and, according to the authors’ 
analysis, frcshl> thawed whale flesh contained water 50.0, protein 25.3, fat 17.4, 
and ash 0.37 per eent, the uiidetermimal matter being 0.02 per cent. The total 
nitrogen was found to l>e 3.43, nitrogen insoluble in cold water 2.5, coagulable 
nitrogen 0.35, and meat buses 0.58 per cent. With the two young women who 
.nerved as subjects, tlie coefficients of absorption of nitrogen were found to be 
00.8 and 71.9 i>er e('nt, in conipari.sou witli 00 and 98.7 i>er cent for beef. The 
results obtained in this lirst trial indicate the probability of easy and complete 
digestion of whale ilesh. 

Nitrogen balances v\ere calculated each day during the exp<*rimcnt, and with 
botli subjects nitrogen equilibrium was attained upon amounts of the whale 
nitrogen as low as 0.047 and 0.007 gm. per kilogram of body weight. Thesc^ 
ligures compare vvell wltli tho.se obtained in similar ex]Kn'imenta with beef 
and other well-known protein foods. 

Some experiments on the digestibility of rolled oats prepared in various 
ways, M. S. Rose (Jour, Home JU'on., H {1922), No. 1, pp. 9-14). — Experiment.s 
are reported with women as subjects to determine the digestibility of rolled 
outs prepanal in different Nvays and eaten as a part of a sim{>le mixed diet. 
The average results follow: 


Results of digas tilHlity experiments loith diets containing rolled oats prepared 

in t^arious ways. 


Method of preparation of rolled oats. 


Mush cooked ovarnii^t in fireless cooker 

Do 

Mush boiled 10 minutes 

Do 

Wafers, oommorclal 

Wafers, homemade 

Muffins 

Macaroons with com dmp 

Do:;;::::;;:;;;;:;:;;;;;;;;;;;;;;;;; 

Mac^oons with siigw 

Do 


Coefficient of di- 
gestibility. 


Protein. 

Carbo- 

hydrate, 

Per cent. 

Per cent. 

03.0 


04. S 

99.8 

91.0 

90.5 

91.2 

99.6 

87. S 

99.9 

83.9 


87.6 

99.6 

91.1 1 

99.2 

92.7 

99.9 

91.3 

99.8 

gas 

99.3 

02.8 

i 100.0 
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According to the author’s summary, in so far as nonappearance in the feces 
can he taken as a criterion, rolled oats is a very digestible food, whether 
cooked a long or a short time in the home. The rolled oats used was loose 
rolled oats, bought at a large market, and not a fancy, specially prepared 
product. Differences in preparation affect the apparent utilization of pro- 
teln more than of carbohydrate. The protein of oatmeal wafers was less well 
utilized than that of oatmeal macaroons. This might possibly be explained 
by the greater amount of mastication Induced by the macaroons. Differences 
in length of time in cooking oatmeal mush affect rate rather than complete- 
ness of digestion, and also affect palatablllty as influenced by flavor and 
texture.” 

Fats and their use in pastry making, M. C. Tatum (Jour, Home Eeon,, H 
(1922), No. 7, p‘ “Conclusions drawn from a study of fats for pastry 
making follows: 

Good plain pastry may he made from the common fats in proportions rang- 
ing from one part (ff butter and four parts of flour to one part of oil and 
seven parts of flour by weight Fat and water do not have to be ice cold when 
making plain }>astry. Much handling makes tough pastry. Butter, oleomar- 
garin, and certain vegetable fat preparations make excellent puff paste, and 
the best proportion is one part of fat to one part of flour by weight, or one part 
or fat to two parts of flour by measure. 

The following methods aid, in a measure, to prevent fruit juices from soak- 
ing into the lower crust of fruit pies. One half to one tablespoon of flour 
cooked into the fruit juice before the pie is made, flour sprinkled over the 
lower crust, cooking the crust In a granite pan on the lower rack of the oven 
at 300® C. for seven minutes, and brushing the lower crust with egg white. 
The extent to which the lower crust Increased in w'eight as a result of the 
baking process served as a measure of the amount of absorption which had 
taken place. 

Molds in cold storage meat, Btdault (Buh Slor. Hyp. Aliment., 10 
(1922), No. 1, pp. 12-25). — With the use of an agar medium consisting of 2.5 
parts of peptone, 500 of carrot bouillon, and 15 of agar, the author has isolated 
from cold-storage meat the following molds arranged in order of decreasing 
frequency: Choetostylum fresenii, Thamnidivm eleoam, Pcnicillium cruittareum, 
Hormodendron cladonporoide^, Cladosporinm herbarum, fstysanu8 stimoniies, 
liotrytis elepam and other species of Botrytis, and several yeasts. From cold- 
storage meat which had been thawed In a dry atmosphere and kept for several 
days at a temperature of about 15® C. (59® F.) several varieties of Mucor have 
been isolated. 

The relative occurrence and most interesting biological characteristics of 
these molds are described, and methods aiming at the prevention and treat- 
ment of such contamination of meat in cold storage are discussed. Lf>wer tem- 
peratures of refrigeration and care in keeping the air In the cold-storage ware- 
houses as dry as possible are recommended as the best means of dealing with 
this problem, 

Xntritioii in sports, J. P. Langlois (Bui Boo. Soi, Hyg, AUmmt., 10 (1922) y 
NOs 2y pp. *11-81 y figs. Jf ). — general discussion of nutritive requirements for 
those indulging in various forms of sports. 

[Catering to the University of Clilcago Commons] (Hotel Mo,y SO (m2)y 
No, SS4y pp. 29-^3, ffgs. i7).—A descriptive account of methods followed in the 
preparation and service of foods in dining rooms under the supervision of the 
university, as well as the equipment, kitchen, system of meal accounting, and 
other similar matters. Samples of the forms used for accounting are given. 
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The rural school lunch to-day, L. Milam {Jour, Home Eeon., H {1922) ^ 
A'o. pp, 128-131), — Facts collec'ted regartiini? the present status of hot lunches 
In rural schools in the United States are summarized and discussed. It is 
Stated that 8 States have hot-lunch clubs, 17 States use graphic posters, and 21 
States issue bulletins or other material through the State extension depart- 
ment, the department of education, or the department of i>ubUc health. 

The great need for information on racial dietary customs, L. U. Gillett 
{Jour, Home Econ., H {1922), No. 6, pp, 258-261).— The results of four papers 
are here summarized and discussed, as follows: Jewish Diets, by M. Schapiro; 
Italian Dietary Customs, by R. Reed; Lithuanian Diet, by M. Newell; and 
Mountain White and Negro Dietary Habits, by F. Proudfit, As is pointed out 
in the discussion of the work, a study of the habits of the various races em- 
phasize the importance of attention to tlie diet of the pre-school child 

The opinion is expressed that “ the teaching of nutrition should be begun for 
the child before he is of school age,'* and that “ for tiie time being social agencies 
can not escaiie their responsibility in the question of the nutrition of the chil- 
dren." 

Methods of vitamin investigations, E, W. Miller {Jour. Home Econ,, 14 
(1922), No. 8, pp. 364-368). — This discussion of factors which must be taken 
into account if significant results are to be obtained in vitamin discussions 
includes the biological reagent, i. e., a plant or animal that will serve as a 
suitable reagent, tiie control diet, the artificial diet, the preparation of vitamin 
material, the administration of vitamin, the amount of food consumed, tlie im- 
portance of hygiene, the duration ot the experiment, and specific deficiency 
effec'ts. 

The biological analysis of milk from the point of view of vitamins, 
H. Simon NET {Bui. Boo. Sci. Hyg. Aliirient., 10 {1922), No. 3, pp. 125-118, figs. 
23). — This is a very complete review of the literature on the value of milk as 
a source of vitamins and on the variations on the vitamin content of milk, 
depending upon the food of the lactuting animal and the Ireaiment wliich milk 
undergoes before consumption. Under this head are considered skim milk, 
butter, and pasteurized, boiled, condensed, and dried milk. The subject matter 
IS illustrated throughout with growth curves from the original publications 
reviewed, and an extensive list of literature references is api>ended. 

Composition and nutritive value of yeast grown in vitamin-free media, 
J. E. Dabbah {Amer. Food Jour., J7 {1922), No. 8, p. 19). — A brief summary 
is given of some experimental work in w^hich rats were used as subjects. The 
author sums up tlie work as follows : 

“ Yeast may be grown in vitamin-free media through an exceedingly large 
number of transfers. Yeast grown in this w^ay contains protein and nitrogen- 
ous bases of undoubteil nutritive value. Evidence of dietetic value due to 
vitamin content of yeast ipse facto is not substantiated. Yeast does not appear 
to be an active synthesizer of vitamins from other materials. There was only 
slight indication of the presence of vitamin B and none of vitamins B and C 
in yeast grown in vitamin-free [miniialj." 

The author also discusses experiments which have to do with the local Florida 
diet As she points out, " one of the chief sources of deficiency in the dietary of 
this section Is the rather limited quantity of milk consumed. This applies more 
especially to certain rural coramunltiea” 

The good results which obtained when milk was added to sucli a diet were 
shown by experiments with rata The animals used in such experiments were 
sent to county and State fairs for exhibition In nutrition booths; they were 
also used to illustrate lectures to groups of school children. Such work aroused 
considerable Interest In the topic of milk consumption. 
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Primary changes in eyes of rats which result from deficiency of fat- 
soluble A in diet, S. Mobi {Jour, Amer. Med, Assoc,, 79 {1922), No, S, pp, 
197-200, figs, 7).— With a view to clearing up the confusion concerning the 
exact nature of the eye disease resulting from lack of vitamin A and which has 
been variously termed xeroplithalmia and keratomalacia, the author has made 
a study of the early changes in the corneal and conjunctival epithelium of rats 
in various stages of the disease. The microscopical examination of the eye 
sections showed that the first changes to be noticed at the onset of the disease 
are two which are due to dryness of the conjunctiva. “ One of these is the 
eorniflcation of the outer layer of epithelial cells of the conjunctiva bulbi, and 
the other the formation of granules of keratohyalin in the cytoplasm of the 
second layer of these cells.” Tliese changes are the characteristic changes of 
the xerosis conjunctivae of human beings. The conjunctival condition Is fol- 
lowed by a similar condition of the coniea, xerosis corneae or xeroi>h1haImia. 

Xerosis is the essential change and is caused only by the dryness of the tissue. 
The ulcers of the cornea (keratomalacia) are secondary and are due to sec- 
ondary infection by microorganisms.” 

The changes in the para-ocular glands which follow the administration 
of diets low in fat-soluble A, with notes of the effect of the same diets on 
tlie salivary glands and the mucosa of the larynx and trachea, S. Mori 
{Bui. Johns Hopkins Hosp,, SS {1922), No, 380, pp, 357-359, pis. 2). — In an 
effort to explain the cause of the changes in the conjunctival epitholiuiu 
of ruts suffering from xerophthalmia, as noted above, the author bus studied 
histologically the para-ocular glands of rats in various stages of xerophthalmia, 
and has also made a similar study of the salivary glands and the raucous mem- 
branes of the larynx and trachea. 

Tlie most striking changes in the tissue of the lacrimal glands was a shrink- 
age and degeneration of the secretory cells, thus indicating failure of lacrimal 
secretion. This is thought to explain the dryness of the eyeballs and the xerosis 
of the cornea and conjunctiva, as well as the increase in the number of or- 
ganisms found in the conjunctival sac. The findings in tlie salivary glands 
were similar to those occurring in the lacrimal glands, these also showing a 
lack of secretion, resulting in the drying of the mucous membrane. Still more 
striking changes were evident in the mucosa of the larynx and trachea, which 
sliowed extensive xerotic changes. This dryness is considered to be the cause 
of the inflammatory changes and bronchopneumonia often occurring in rats 
on diets deficient In vitamin A. On the addition of 2 per c(‘ut of cod-liver oil 
to the diet, tlie various glands recovered their secretory powder and th(‘ patho- 
logical changes disapi^eared. 

The author concludes that vitamin A acts either directly or indirectly on 
certain of the secreting glands in the body, thus insuring their normal function. 
“ In other words, xerophthalmia, as it is ordinarily seen, is the manifestation 
of a specific glandular lesion. It is one of a chain of symptoms, the other 
links of which are hoarseness, cough, lack of saliva, sterility, and general 
malnutrition.” 

The intestinal bacterial fiora of rats on a diet deficient in fat-soluble 
vitamin A, F. Creekmub {Jour, Infect, Diseases, 31 (1922), No, 5, pp, 461- 
467), — A comparative study is reported of the bacterial flora of rats on a 
normal diet and on a diet deficient in vitamin A. 

No significant difference could be noted in the relative Importance of Gram- 
negative and Gram-positive rods and cocci. In most of the animals on the 
deficient diet streptococci disappeared completely. There seemed to be no 
change in the proportions of bacteria fermenting glucose, lactose, and sucrose 
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or ill tlie proportion of hydrogen sulphid-forming bacteria. It was rioted, 
however, that on the delicient diet the feces of most of the animals became 
dry and hard, and the total number of bacteria was greatly decreased. Fol- 
lowing the addition of vitamin A in the form of a few drops of cod liver oil 
daily, the feces became moist and soft, and the total number of bacteria 
increased. 

New viewpoints on the vitamin question, F. Groeubels {Klin. Wchmchr., 
1 {1922), No. 31, pp. 15JiH-1551, fig. 1). — A brief report is given of experiments 
conducted on white mice to determine the effect of lack of vitamin B on weight, 
oxygen consumption, behavior, and length of life. For purposes of compari- 
son three groups of animals were used. The lirst group was fed oats, the 
second was given no food, and the third was fed polished rice until death. 

In the lirst group of 7 animals the oxygen consumption, as determined in 
Kestner's respiration apparatus for small animals, showed maximum differ- 
('nc(‘S of not more than 10 per cent. The second group of 4 showed in 24 hours 
a loss of weight amounting to 13.1 per cent and a decrease in absolute oxygen 
cousuiiiption of about 31.1 i)er cent. One of these animals wuis continued 
without food until death, which took place in 4 days after a loss In weight of 
27 per cent and in absolute oxygen consumption of 38 per cent. The other 
animals, which were given oats after 24 hours, recovered tlieir weight and 
returned to normal oxygen consumption in 2 days. 

The third group consisted of 14 mice of various ages. When fed polished 
nee instead of oats they showed a maximum loss In weight until the time of 
death of 44 iH‘r cent, although the loss In weight in most cases was about 
32 per cent. No direct relation could be observed between loss in weight and 
U‘ngth of life. The curves repre.senting absolute oxygen consumption showed, 
lirst, an increase In consumption of from 24 to 50 cent, followed by a con- 
stant deert^ase. The second part of the curves showed marked resemblance to 
(he inanition curves. The decrease began earlier with the younger animals 
than with the older. The symidoms observed were similar to those reported 
in the literature. The animals appeared in good condition until a few days 
before <leath, when they appeared to lose muscular control. On autopsy the 
intestines nere invariably found to be full of material. Life was prolonged 
by the administration of pure oxygen. 

In discussing these results, the author suggests that the early increase in 
oxygen consumption can he more detinitely attributed to lack of vitamins than 
tile later decrease. Assiiinlug that the vitamins are oxygen-regulating sub- 
stances, It is thought that the increased oxygen consumption at the beginning 
of the vitamin-free fe(Hling cun be explaliUHl either by the suppression of an 
inhibitory substance or the suppression of the toxic action of nonoxidized by- 
products. The subsequent lowering of tissue metabolism is considered to be 
the rt'sult of tlie lowering of protein and mineral metabolism resulting from 
the lack of vitamins. 

The potency of some coininerclal vitamin preparations as compared 
with that of dry brewers* yeast, E, M. Bailey {GonnecHcvt State Sta. Bui. 
240 (1922), pp. S--51, figs. 21). — In the extensive examination by the author, 
with the collaboration of H. C. Cannon and H. J. Fisher, of commercial vitamin 
products, the results of which are reported in this publication, the standard 
selected for comparison was 100 mg. of dry brewers’ yeast serving as the sole 
source of vitamin B In an otherwise complete diet for young rats. Three 
separate series of tests w^ere made. In one, 100 mg. of the dry material or an 
equivalent amount of moist material w^as fed daily. In the second series the 
sexes were reversed and the material was fed in the same amount, or If it had 
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produced normal growth In the first experiment the amount was reduced to 
50 mg. daily. In the third series a fresh sample of the material was used in 
either 50 or 100 mg. doses, depending upon the results of the first two series. 
In each case the animal was kept upon the basal diet alone until it declined 
in weight, when the trial unit quantity was given apart from the basal diet. 
If Improvement was noted the feeding of the preparation was continued until 
the animal acquired its normal weight. If there was continued loss In weight 
the commercial preparation was withdrawn and dry yeast was fed for a suffi- 
ciently long period to show that the animal possessed recuperative powers. 
Partial chemical examinations were also made of the substances investigated, 
including determinations of moisture, ash, total nitrogen, and water-soluble 
and water-insoluble nitrogen. 

Of the 21 products examined, Yeast Vitamlne-Harris tablets, Yeast Vitamine- 
Ilarris powder, and Vegex proved as satisfactory as the brewers’ yeast control. 
With all of these preparations satisfactory growth w^as also secured when the 
amount was reduced to 50 mg. dally and with Yeast Vitamlne-Harris powder 
to 25 mg. With the 100-mg, doses growth closely approximating the 0 * 00 trol 
was secured with Cerevislne, Yeast Foam tablets, Merck’s Medicinal Yeast, and 
Metagen. Maintenance or indifferent or inconsistent growth resulted from 
Vita Zest, Fleischmann’s yeast, Yeastamine, Vitamon, and Ironized Yeast. The 
other products. Magic Yeast, Medic Yeest, Phos-pho Vitamine, Phytamln, 
Vi-ta-co, Yeastone, Yeastonic, and Yeast Vitamine, Nuxated Brand, all showed 
no value as a source of vitamin B, 

The chemical analyses Indicated that in many cases tlie yeast or other 
vitamin B-containing substance had been largely diluted by the addition of 
various medicaments. “Apparently many manufacturers are not entirely con- 
vinced of the efficacy of their vitamin preparations unassisted and have, there- 
fore, added various medicaments of established reputation in therapeutics for 
good measure or to insure a reaction of some description.” 

Acute and latent avitaminoses, H. Simonnet {Bui. 80 c. 8 ci. Hyg. Aliment, 
10 (1922), No. 1 , pp. 26-39, figs. 10). — ^I5ssentlally a review of the series of 
papers by McCollum et al. on supplementary protein values in foods (E. S. R., 
40, p. 161). 

Beriberi In the garrison at San Juan, Porto Rico, B. K. Asheukd {Amer. 
Jour, Trap, Med., 2 (1922), No. k, pp. 305-31^0 ). — The author reports in consider- 
able detail an investigation of a number of cases of beriberi occurring in the 
army garrison at San Juan, Porto Rico, from 1919 to 1921. The investigation 
included an examination of the dietary of the troops from the point of view 
of deficiency in antineuritic vitamin and other factors, a study of the symptoms 
as reported in 12 case records, the autopsy of one fatal case, and an inspection 
of the general hygiene and sanitary condition of the post. 

From the various observations reported the conclusion was drawn that the 
pathological condition was a form of beriberi complicatHl by glandular defi- 
ciency induced by protein deficiency in the food. While the ration as served 
furnished a sufficiency of antineuritic vitamin, it contained too high a propor- 
tion of rice and fat and too little fresh meat and vegetables. Moreover, the 
natural food habits of the native soldiers led them to eat inordinate quantities 
of the polished rice, which made up the bulk of the carbohydrate of the 
ration. It is recommended that all rice Issued to the Porto Rican troops be 
undermilled and that lectures be given officers and men on the danger of eat- 
ing too little meat and an excess of carbohydrates. It Is also suggested that 
the supply of vegetables be increased by the introduction of vegetable gardens 
at the garrison. 
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A study of some of the digestive functions of normal, starving, and 
polyneuritic pigeons, Danysz-Michki, and W. Koskowski {Oompt, Rend, 
Acad. &ci. [Paris 115 {1922), No. 1, pp. 5i-56). — The authors report an 
examination of the gastric juice of normal and starving pigeons and of 
pigeons fed polished rice with and without daily injections of histamin in 
physiological salt solution. The secretion of gastric juice in each case was 
excited by the injection of feeble doses of histamin, and determinations were 
then made of the total quantity and H-iou concentration of the Juice and of 
its content in pepsin. 

Practically the same quantity of gastric juice, from 6 to 7 cc. in an hour, 
was secreted under identical conditions by all the pigeons except lliose receiv- 
ing polished rice alone, the amount obtained in this case being from 1 to 4 cc. 
in an hour. The acidity, as calculated by electrometric H-ion concentration 
determinations, w^ns higlier in the case of pigeons fed polished rice and receiv- 
ing additional injections of histamin than In normal pigeons and less in 
starving and polyneuritic pigeons. Pepsin activity was absent in the gastric 
juice of the pigeons led polished rice alone, weak in starving pigeons, and 
more pronounced in pigeons fed polished rice and receiving histamin. The bac- 
terial dura of both groups of pigeons receiving polished rice was more abundant 
than In normal or starving [ageons and was of pronounced proteolytic power. 

It Is concluded that the digestive disturbances in pigeons on a polished rice 
diet are due to the lack of secretion of pepsin in the gastric juice. 

What is botulism? {Table and Housekeepers' Jour., 11 {1922), No. 1830, p. 
152). — A summary containing data on an outbreak at Loch IMaree, Scotland. 

ANIMAL PEODXICTION. 

The effects of inbreeding and cros8bre<*diug on guinea pigs, I, II, S. 
WiUGHT {V. K. Dept. Agr. Bui. 1090 {1922), pp. 63, pis. 6, figs. 11). — Data col- 
Uxrted from inbreeding 28 families of guinea pigs from 1900 to 1920 were studied 
and reported in two parts. 

1. Devlitis in rigor (pp. 1-30). — Guinea pigs which were inbred for 13 years 
by l)rotlier and sister matings were compared as to vigor witli controls in 
wlilcli matings of animals more closely related than second cousins were 
avoided. The characters studied to determine vigor were fertility, mortality, 
rate of growtli, and susceptibility to tuberculosis. The vigor of the controls 
and the inbred stock, as determined by these characters, fluctuated from year 
to year, but the inbred animals gradually became inferior to the controls in 
nearly all of the characters. Disregarding the fluctuations from year to year 
and fitting the results to a yearly straight line change by the use of Pearson’s 
method of movements for each character for the years 1907 to 1915, the de- 
cline in vigor which occurred is more definitely brought out. The following 
values were obtained by the method for the characteristics in any year in 
which w equals the number of years after 1906: Size of litter 2.885 — 0.043x, 
litters per year 4.210 -^.llOar, young per year 12.092 — 0.450x, percentage 
born alive 88.27 -“0.29a?, percentage raised of those born alive 92.10 —1.04a?, 
percentage raised of all bom 81.30 — 1.16ap, birth weight of young raised 
(grams) 86.17 --0.19a?, gain from 0 to 33 days (grams) 163.70 —1.96a?, and 
weight at 88 days (grains) 249.87 —2.15a?. 

Just previous to 1915 several of the inbred families became extinct and 
several of the other families were discarded after 1916, so that only 5 families 
remained for the studies up to 1920. The control animals In the experiments 
showed some decline In vigor during the test, but this decline was attributed to 





EXPKKIMKKT STATIO^T EKOORD. 


[Vol. 48 


tiie enviroamental conditions and was not as great as the decline in vigor 
shown by the inbred animals. The most marked decline by the inbreds was 
in the frequency and size of Utters. The ability to grow normally and keep 
alive after birth showed a greater decline than the birth weights of the young 
or tlie percentage of young born alive, and the ability to raise large litters 
showed a greater decline than the ability to raise smaU litters. In studying 
the resistance to tuberculosis it was found that a greater percentage of the 
control stock died from generalized tuberculosis, but this was found to be 
due to the fact that many of the inbred animals died from otlier causes before 
tuberculosis hud an opportunity to cause their death. The average length of 
life after inoculation was also less in the ease of the inbred stock. The sex 
ratio was not affected by inbreeding, 

II. Differentiation among inbred fainilies (pp. B7-d3). — A study of the indi- 
vidual inbred families sliowed that the characteristics studied had a tendency 
to be fixed in each family by successive generations of inbreeding. Variations 
in color and pattern of coats which Imve previously appeared to follow a blend- 
ing mode of inheritance became so well fixed that it was possible to determine 
the family to which individuals belonged by their appearance. Certain of the 
families were found to be much more vigorous than others, and the characters 
determining vigor became more finuly established in the succeeding genera- 
tions. This fact is brought out by a coiiipurison between the ranking of the 
families for the different characters in jieriods from liK)6 to 1910, 1911 to 1915, 
and 1910 to 1919. A very close correlation was obtainwl between the ranking 
during the last two periods (only 5 fuuulies available 1900 to 1919), whereas 
the rankings during the first two periods were often not in agrmnent. One 
family which ranked low during the first period in size of litter, litters per 
year, young per year, percentage raised, birth weight, gain to 33 days of age, 
and weight at 33 days of age ranked high or very high in these characteristics 
during the second and third periods. This change is explained as being due 
to a fortunate combination of genetic factors wliich segregated in one sub- 
group of this family so that it finally dominated the entire family. However, 
in general the correlations between the relative ranking of the families during 
different generations were high, really higher than the calculations showed, 
because of a marked change in ranking of two or three families by the domi- 
nance of a subgroup within those families. 

“ The study brought out a striking contrast between the effects on vigor of 
liereditary and environmental factors. Favorable or unfavorable conditions 
affect alike growth, mortality among the young, and fertility, in all their 
aspects. On the other hand, liereditary factors which affect eacli character 
by Itself appear to be much more important than ones which affect general 
vigor.” 

Monstrosities developed in some of the families of both the inbred and con- 
trol stock, but more occurred In the Inbred stock. This was because inbreeding 
brings out variations that depend on recessive factors, and thus there was a 
tendency for certain families to pro<luce monstrosities. More monstrosities 
hapi)ened to occur among some of the more vigorous families. 

An liereditary notch in the ears of Jersey cattle, J. L. Lush (Jour* 
Heredity, IS (1922), No. i, pp, 8-13, flg$. 9 ). — The method of inheritance of a 
notch in the ear of Gamboge’s Raleigh 109548, the principal Jersey sire at the 
Texas Agricultural College, is described. Of the 30 calves of this sire examined, 
18 were found to have this character. Proof Is offered to bear out the hypothe- 
sis that this characteristic in the bull is due to a single dominant nonsex-llnked 
factor. The only evidence against this hypothesis Is the statement of a breeder 
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that a son of this bull not showing the notch sired a calf with the notch In 
the ears. 

Kegression equations of numerical characters according to Pearson’s 
well-known correlation theory, G. Duncker (Biol. Zenthl, 42 (1022), No. 6, 
pp. 25S-270y figs. 2). — This paper briefly explains the formulas for calculating 
correlation and probable error according to Pearson, and then points out 
certain irregularities in the regression which occurs in three different sets 
(*f tables used as examples. 

The study of heredity, V. Haecker (AUgentcine Vererhungslehrc. Bruns- 
wick: Friedr, Vieweg d 1921, S, ed., rev. and enl, pp. XI-\-444i pl- fiO^- 
149 )- — This is a revised edition of the book previously noted (E. S. R., 25, 
p. 771), with the addition of chapters on the practical use of the results of 
recent investigations and a discussion of the <levelopmont of the analysis of 
cliaracters. 

The action of hypophysin, erganiin, and adrenalin upon the secretion 
of the itiainniary gland, E. Rotiilin, H. II. A. Plimmer, and A. D. Husband 
(Biochem. Jour., 16 (1922), No. 1, pp. 8-10 ). — As a result of experiments in 
injtxrting two goats at different stages of lactation with hypophysin, adrenalin, 
and erganiin, the results prtwiously noted by Hammond (E. S. R., 31, p. 272) 
and Hammond and Hawk (E. S. R., 37, p. 272) were confirmed and extended. 
Hypophysin was found to have an immediate action in the early stages of 
lactation by increasing the milk flow, which was counteracted at the next milk- 
ing by a reduction in flow. Adrenalin and erganiin seemed to have no influence 
on the secretory activity of the mammary gland. 

White artichoke, a delicious food, I, II, J. 0. Sibley (Jersey Bui. and 
Dairy World, 41 (1922), Kos. St, pp. 1787, 1788, 1832-1835: 32, pp. 1855, 1870, 
1871). —Thm is a discussion of Mammoth French White artichokes as a feed 
for live stock. The author has found that the tubers and stalks of this 
artichoke are very jialatabJe, c«i)ecially to horses, sheep, and swine. Hay 
and silage liave also been satisfactorily produced from it. Tlie analysis of 
the stalk and a brief review of the literature on this subject are also given. 

Silage experiments, 1020, [at the Dickinson Substation], L. Moomaw 
{North Dakota Sta. Bui. 160 (1922), pp. 25, 26 ). — Silage niade of Russian 
thistles, flint corn, Mammoth Russian sunflowers, and wild sunflowers and 
T>acked into barrels which were reheaded apparently kept well for about 10 
weeks, when the silage was tested. The thistle silage was eaten readily by 
some unimalH, but simringly by others. Silage made of thistles and oat straw, 
while having an oflVnsive odor, was slightly more i>alatable, but wild sun- 
flower silage was less palatable than the thistle silage. 

Investigations of the feeding value of straw hydrolyzed by various 
processes. — IV, Treating straw with caustic soda under pressure, P, Hon- 
camp, O, Nolte, and E. Pommer (Landtc. Vei's. Sta., 98 (1921), No. 5-6, pp. 
249-S6S). — In continuing experiments to determine the manner In which 
caustic soda raodifled the digestibility and nutrients in straw (E. S. R., 47, 
1>, 274), similar ex{>eriment8 are rei>orted in which rye, barley, oat. l)ea, 
turnip, and rape straws were mixed, chopped, and treated witli 3.5 and 7 per 
cent caustic soda for about four lioui’s under from 5 to 6 atmospiieres’ pressure 
in most cases. With the 7 per cent sodium hydroxld treatment the straw was 
washed after treatment to remove the excess sodium hydroxid, but the straw 
treated with 3.5 per cent caustic soda was not washed after ti*eating. 

Chemical analyses were made of the untreated and treated straws for dry 
matter, organic matter, crude protein, pure protein, nitrogen-free extract, 
crude fat, crude fiber, ash, lignin, cellulose, pentosan, and starch value, the 
amount of change in the composition and energy value of tlie straw during 
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the treatments thus being determined. The coefficients of digestibility were 
calculated in digestion trials with two wethers, as in previous experiments, 
and the changes In digestibility due to treating the straws were also calculated. 
In all treatments there was found to be more or less destruction of organic 
matter, which was reflected as a reduction of the percentage composition of 
all groups of nutrients except the crude fiber which thus appeared to be 
increased, though the total amount present was the same or perhaps slightly 
less. 

With the 3,5 per cent treatment there was found to be a loss of approxi- 
mately 10 per cent of the organic matter. As would be expected, the loss in 
organic matter was much greater (about 30 per cent for cereal straws) where 
the straw was washed after the 7 per cent treatment and thus a larger por- 
tion of the water-soluble material removed than by simple draining. There 
was found to be considerable variation in the loss of nutrients by the different 
straws, a greater loss occurring in the case of the cereal straws, due to the 
fact that they were more easily decomr) 08 ed. 

It is concluded that the cereal straws are best adapted to hydrolysis with 
sodium hydroxid and that the treatment with 3.5 per cent caustic soda is as 
effective as the stronger treatment, since in the latter case such large amounts 
of nutrients except fiber seemed to be lost in the rinsing water. Studies of the 
action of soda on straw showed that the cellulose and pentosan were rendered 
more available by the treatments, which thus may help increase the feeding 
value of treated straw. 

Proceedings of the twenty-fifth annual convention of the American Na- 
tional Live Stock Association (Amer. Natl. L4ve fltock Assoc. Proc., 25 (1922), 
pp. 190, pis. 7). — This is the usual report of the annual meeting of this asso- 
ciation held at Colorado Springs, Colo., January 12-14, 1J)22 (E. S. It., 40, 
p. 872). 

Utility value of purebred live stock, D. S, Bubch (U. 8. Dept. Apr., Dept, 
(lire. 235 [1922], pp. 22, figs. 13). — Information collected from 525 fanners who 
have kept purebred sires for an average of 9 years has been summarized and 
reported. Over 90 per cent of these farmers were satisfied with purebred 
live stock, it being rei>orted that the utility value of purebreds was an average 
of 40.4 per cent greater than the utility value of scrubs. Other joints In which 
purebreds excelled scrubs were in superiority and uniformity la conforma- 
tion and type, greater sale value, early maturity, and economy of production. 

The live stock industry in South America, L. B. Bukk and E. Z. Russkll 
(TJ. 8, Dept. Agr., Dept, Circ. 228 (1922), pp. 36, figs. 2i). — This is a description 
of the live stock industry in Argentina, Uruguay, Brazil, and Chile. Special 
reference is made to the possibilities of stimulating trade in live stock between 
each of these countries and the United States. The most nearly universal 
difficulty at present seems to be the rate of exchange. 

The utility of yucca and chamiza as range supplements, L. S. Bbown 
(New Mexico 8ta. Bui. 133 (1922), pp. 38, figs, 7),— In continuation of the 
studies of the nutritional value of yucca and chamiza previously noted (K. S. 
R,, 46, p. 365), two studies are reported on the feeding value and digestibility 
of the soapweed (Yucca data) as determined by range cows, and the digest- 
ibility of chamiza (Atriplex canescens) as determined by steers. 

In testing the feeding value of the yucca, 10 mature bred cows were divided 
into two lots which were fed on yucca alone and yucca and cottonseed meal, 
rei! 5 )ectively, for 120 days. During the first two months a maintenance ration 
only was fed, but during tbe third and fourth month a full feed was allowed. 
The 5 cows receiving cottonseed meal (fed at the rate of 0,454 kg. (1 lb.) per 
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flay throughout the test) while on the maintenance ration consumed from 9.1 to 
12.5 kg. of yucca per day, making gains in live weight of 41, —23, — 102, — 133, 
and +24 lbs., and while on full feed these cows consumed from 11.1 to 15.3 kg. 
of yucca per day, making gains of 64, 00, 62, 63, and — 17 lbs. The 5 cows on 
yucca alone during the maintenance period consumed from 9.6 to 11.3 kg. per 
day, making gains of 3, —30, 7, 5, and — 35 lb.s. When on a full feed of yucca 
these cows consumed from 10.3 to 11.9 kg. per day, making gains of 15, 13, — 10, 
10, aixl 30 (luring the jierhxl. During the first two months of the test 2 of 
the cows calved. This aceoimts for the heavy los.ses of 102 and 133 Ib.s. by 
cows in the group re(*elving cottonseed meal. Based on the weight of calvo.s 
and afterbirtfi, these (‘orreoted losses were calculated to be 31 and 41 lbs., 
respectively. One of the calv(^s born died at 2 day.s of age, but the other was 
raised normally, and the loss of the one calf is not attributed to the yucca 
feeding. The other cows calved normally after the conclusion of the test. 

Digest i(3n trials were carried on with 4 cows for 10 days at the end of the 
2 months’ maintenan(‘e period and at the end of the feeding period. The 2 
cows on the digestion trial with yucca alone consumed an average of 10.5 kg. 
per day while on the maintenance ration and 12..5 kg. per day on full feed. 
Tile 2 cows rec'oiving the protein supplement consumed an average of 0.454 kg. 
of (‘ottonseod meal per day during both trials, as well as 11 kg. of yucca during 
the first trial and 12 75 kg. per day during the second trial 

The digestion trials with (-1011111741 (liand-pi(‘ked leaves) were carried on 
with 4 steers for a fRU-iod nf 14 days, the last G days’ results of which were 
used in calculating the digestibility of the feeds, since a more uniform con- 
sumption of the chain Iza o(‘ciirr(Hi during that period. The 2 steers receiving 
a ration of dianiiza alone each consumed an average of 6.5 kg. per day, whereas 
one of the steers receiving the protein supplement consumed 8.2 kg. of chamiza 
and 1.4 kg. of cottonseed meal as compared with 7.6 kg. of chamiza and 0.3 kg. 
of cottonseed meal consumed by the other steer. The following table gives the 
average coefikdents of digestibility and nitrogen balances determined for the 
yucca and chamiza alone and in mixtures with cottonseed meal. The digesti- 
bility given for the mixture of cbamlzti and cottonseed meal is only for the 
steer showing tiie better appetite. 

DigrHtibility and nitrogen balances infih yucca and chamiza. 



i 


coolfidents of digestibility. 


Nitro- 

Kind of feed. ] 

Period. 

i 



I 


N-free 

ex- 

tract. 



bfOance 

1 

i 

1 

, 1 

Organic 

matter. 

1 

Dry 

matter. 

Vto- 

teln. 

Fat. 1 

i 

Fiber. 

Ash. 

per 

day. 


! 

Per ci. 

Peru. 

Pfret. 

Per CL ! 

Per et. 

Per ct. 

Per ct. 

Grams, 

Yucca and cottonseed 

First 

M.51 1 

5a 04 

43.80 

17.54 1 

30.71 

71.37 

6.20 

+17.04 

meal. 

! ! 




1 




Do 

Second-... 

dl.28 

50.00 

52.26 

31.55 i 

30.78 

76.21 

31.57 

+23.70 

Yu<x5a alone 

First 

57.07 i 

54.05 

23.06 1 


38.67 

73.37 

0.54 

+0.81 

Do ! 

Second 

M.36 ! 

51,71 

32.12 1 

* I 

I 3a30 

72.63 

10.06 

+13.36 

+56.32 

Chamisa and cottonseed i 

(}) 

63.52 ; 

60.14 

81.48 

63.70 I 

i iA20 

i 

78.84 

71.40 

meal. 

Chaxniia alone 1 

52.60 

64.32 

64.20 


62.00 

50.11 

-lasR 

1 

i 

1 i4.26 


1 



^ Resolts for one steer. 


It is noted that the fiber and nitrogen-free extract are the only nutrients 
of any considerable value in the yucca, but all nutrients In the chamiza occur 
In sufficient quantities to give dependable results, though those of most value 
are probably the protein, nitrogen-free extract, and mineral matter. From the 
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results of the test it api)ears that cattle may be maintained on yucca or 
chamiza alone, but the deficiencies of either feed make for an inefficient 
utilization of the nutrients. Maintenance on chamiza alone for long periods, 
however, may result in weakened eliminative system or impaired capacity for 
the healthy storage of food elements. It is recommended that chamiza be 
fed with corn stover or other roughage high in carbohydrates and fiber. 

[Bilage from corn stover and from normal corn for steers], G, A. Bbown 
{Michigan ^ta. Rpt, 1921, p. 156),— Three lots of steers fed rations of nonnal 
corn silage, stover silage, and stover silage plus an amount of corn equal to 
that removed from the stover made average daily gains of 1.94, 1.42, and 1.58 
lbs. per head. The cost was also less In the case of the first lot. 

Sheep feeding investigations, 102<K-21, A. M. Paterson and H. B, Win- 
chester {Kansas Sta. Circ. 96 {1922), pp, 7, fig. 1 ). — In continuation of the 
sheep feeding investigations previously noted (E. S. II., 45, p. 574), three lots 
of 32 wethers each and four lots of 33 lambs each were fed during tlie winter 
of 1920-21. The feeding periods were 40 days for the wethers and 79 days 
for the lambs. The rations for the wethers consisted of alfalfa hay, cane 
silage, and salt in all lots, with the addition of cottonsetMl meal treaie<l with 
calcium chlorid in one lot and untreated cottonseed meal in the other lots. 
The lot receiving treated cottonseed meal also received white shelled (*om, 
as well as one of the other lots. The third lot received yellow shelled corn 
and made the best average daily gain of the three lots, which was 0.30 Ih. per 
wether. The lot receiving white corn and untreated cottonseed meal made 
average daily gains of 0.29 lb., and the lot receiving white corn and treated 
cottonseed meal 03 Ih. It required 113 lbs. more wliite shelled corn to produce 
100 lbs. of gain than were required by the yellow corn ration. 

The rations for the lambs consisted of shelled corn, cane silage, and salt, 
with alfalfa hay except that wheat straw was fed in place of the alfalfa hay 
for the first 62 days to one lot. This lot and one other also received untreated 
cottonseed meal, whereavS the other lots received cottonseed meal tr(‘ated with 
calcium chlorid and linseed meal, respectively. The lot receiving the wheat 
straw made average daily gains of only 0.25 lb. and brought the lowest price 
l)er too lbs, at the end of the test. The lots receiving treated cottonseed meal 
and linseed meal both made average daily gains of 0.39 lb., and the fourth 
jot receiving untreated cottonseed meal made average daily gains of 0.4 lb. 
The finish and dressing percentage of the lots n^ceiving linseed meal were the 
best, followed very closely by the lot receiving untreated cottonseed meal. 

In comparing the cost of fattening lambs and wethers on tiu* same feeds, 
it was shown that the lambs made 100 lbs. of gain at from $3.31 to $3.69 less 
than the wethers, due largely to the fact that the wethers required about 06 
per cent more corn and 80 per cent more silage to produce 100 lbs. of gain. 

Sheep feeding. — XI, Fattening western lambs, 1921—22, J. H. Skinner 
and P. G. King {Indiana Sta, Bui, 263 {1922), pp, 15 ). — In continuation of 
work previously noted (E. S. II., 46, p. 477), 8 lots of 25 lambs each were selected 
to compare limited v. full feeding of corn, oat straw v. clover hay, cottonseed 
meal v. linseed meal, and restricted v. limited feeding of cottonseed and llnseeil 
meal with oat straw as roughage for fattening lambs during a 90-day feeding 
period. The rations fed consisted of cottonseed meal (0.25 lb. per head dally), 
com silage, and clover hay, with shelled com (7 parts to 1 of cottonseed meal) 
during the last 40 days of the feeding period; shelled com (J feed) during 
the entire period, with other feeds as above; and shelled corn and linseed 
meal or cottonseed meal (7 : 1 or 4:1), corn silage, and oat straw or clover hay. 
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The experiments on limited v. full feeding of corn were in agreement with 
previous results in that more rapid gains, better finish, and greater profits 
were made by liberal feeding of the corn. Liberal feeding of the corn for the 
last 40 days was better than its limited feeding for the entire feeding period 
The average daily gains made by the respective rations were 0.31 S, 0 254, and 
0.200 lb. In comparing oat straw with clover hay as roughages, one lot re- 
ceiving clover hay with shtdled corn, corn silage, and cottonseed meal, and 
another lot receiving linseed meal in place of the cottonseed meal made rv- 
.spective average daily gains of 0.318 and 0.201 lb. as compared with the re- 
spective gains of 0.240 and 0.24 Ih. made by lots getting similar rations with 
oat straw suhstituted for the clover hay. 

When the grain mixture was composed of 4 parts shelle^i corn and 1 part 
cottonsml meal or linseed meal, the respective average daily gains were 0.20 
and 0.273 lb. It Is concluded that when fed in limited quantities cottonseed 
meal is probably a little better than linseed meal, hut that when fed in liberal 
quantities linseed meal is superior. 

The results of practically all the tests were found to he in accord with the 
results of previous exi>erimoiits. The calculated profits from the different lots 
ranked approximately in the same order j»s the average gains made by each lot. 

Lamb feeding trials, 0. H. IUT7rcK\ {Xorth Dakota Uul. J58 (1922), 
pp. H7~9S, fig. 1 ). — A third lamb feeding trial, in continuation of the 1014 and 
1915 trials (E. S. 11., 35. p. 07), was carried on during 1010 in which 300 
lambs averaging 50 2 lbs per head were placed on stubble for 0 days in Septem- 
ber. The lambs were then put on 0 acres of corn for 36 days, during which 
lime they gaiiw'd 1,821 lbs. From October 24 to January 11, while in the feed 
lot, they nwivod a ration of coni-and-col) meal, refuse grain, whole barley, 
silage, and alfalfa hay. During this time an average of 2.14 lbs. of hay, 2.4 lbs 
of silage, and 1.13 lbs. of grain were consumed per day. Beginning about 22 
days after the silage was first fed, 10 lambs died and the silage feeding was dis- 
C()ntinue<1. Later the silage was agJiin fed with no fatalities. It wa.s not dc^ 
terinined whether the silage was responsible for the deaths of the lambs or 
not. During the test the lambs made an average daily gain of 0.22 Ib. with n 
profit of $2 01 i>er head, due largely to the high market at the time of sale. 

A summary of the 1914 and 1015 trials is also given. 

Lamb feeding experiments at the Irrigation llranch Station, H. Hackf- 
noRN, It. P, Bean, and J. Soix>t.a (Washington Col, 8)ta, Buh 170 (1922), pp, 
4-2i, fig. i).— -The results of lamb feeding tests carried on during the winter of 
1021-22 at the Washington Irrigation Substation at Prosser are reported in 
which 14 lots of 50 lambs each were fed for 00 days to compare first, second, 
and third cuttings of alfalfa hay, first cuttings of sweet clover and alfalfa hay, 
light and heavy rations of corn, rations of silage, hay, and grain with rations 
of hay and grain, and beet molasses as a substitute for part of the corn in rations 
for fattening lambs. 

The daily rations per lamb were as follows: Lots 1, 2, 3, 4, and 7 0.75 lb. of 
corn, lot 5 1,5 lbs. of corn, lot 6 1 lb. of corn, lot 8 0.5 lb. of corn, lot 9 1,5 lbs. 
of corn and 1,5 lbs. of corn silage, lot 10, 0.75 lb. of corn and 1.5 Iba of com 
silage, lot 11 1.5 lbs. of grain mixture (7 parts corn and 1 part cottonseed meal) 
and 1.5 lbs. of corn silage, lot 12 0.75 lb. of the same grain mixture and 1.5 lbs. 
of corn silage, lot 13 0.25 lb. of corn, and lot 14 1 lb. of corn and 0.5 lb. of beet 
molasses. All lots had first cuttings of alfalfa hay before them at all times, 
except lots 2, 8 , and 4 which received, respectlvdy, second and third cuttings of 
alfalfa hay and the first cutting of sweet clover hay. The table following gives 
a summary of the results obtained. 
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Summary of lanmh feeding experiments. 



Average per lamb. 

Feed consumed 

Lot, 

Initial 

weight. 

Daily 

gain. 

Shelled 

com. 

Hay. 


Pounds. 

Pounds. 

Pounds. 

Pounds. 

t and 7 

65.62 

0.246 

303 

845 

2 

62.69 

.214 

348 

961 

3 

6.5. 44 

.235 

317 

949 

4 1 

62.91 

.294 

253 

755 

6 ; 

63.04 

.352 

385 

521 

6 ! 

63. 2H 

2.299 

321 

642 

8 ; 

63.35 

.218 

229 

! 1,014 

9 

62,91 

.404 

335 

174 

10 i 

62.60 

,332 

224 

392 

11.... 1 

63.73 

.392 

*345 

131 

12 

6,3.84 

.278 1 

*301 

422 i 

13 i 

63.61 

.220 I 

126 

1,096 I 

« 1 

61.95 

,357 

269 

vt*- 

-5; 


Silage. 


Pounds, 


336 

m 


487 


Total di- 
gestible 
nutrients 
Beet iconsumedl 
molasses. | per day. 


Poutidt, 


135 


Pounds. 

1.69 

1.09 

1.73 
1.78 

2.09 
1.80 
1.65 
1,86 
1.64 

1.74 
1.57 
1.46 
1.96 


i 


Appraised 
value 
per 100 
lbs. 


112.00 

11.80 

12.00 

12.00 

12.50 

12.50 
11.35 
IZOO 
11.90 

12.50 
11.70 

11.25 

12.25 


‘ Includes 43 lbs. cottonseed moal. 


* Includes 33 lbs. cottonseed meal. 


The finish obtained on the lambs In the diHeront lots i.s best determined 
by the appraised value per 100 lbs. A comparison of the different cuttings 
of alfalfa and sweet clover can be made by reference to the results obtained 
in lots 1, 2, 3, and 4. The results of lots 5, 6, 1, 8, and 13 show the compara- 
tive value of heavy or light rations of corn. The advantnge of including 
com silage in the ration Is noted by comparing lots 5, 9, and 11 and lots 
1, 10, and 12. 

The addition of cottonseed meal to these rations did not show any advan- 
tages. The replacement of one-third of the corn by beet molasses In the 
ration fed to lot 5 was found to produ<‘e practically the same gain In the 
lambs of lot 14 at less cost. The finish of the molasses-fed group, however, 
was not quite as good as the finish of the lot receiving corn alone. 

Pasturing sheep on irrigation ditches, E. (1. Noble {U. S. Dept. Agr., 
Dept. Circ. 221 {1922), p. 57, figs. S). — Pasturing irrigation ditches with sheep 
has been found at the Yuma Experiment Farm to be an effective method of 
keeping down vegetation and produces additional revenue from wool and 
muttoa The drawbacks to this metliod were the cost of fencing and losses 
by sheep-killing dogs. 

Pusht-i-Kuh X Hashtnagari sheep at the agricultural experiment sta- 
tion, Peshawar, W. R. Brown {Agr. Jour. India, 17 {1922)^ No. S, pp. 264-270, 
pis. 3). — The author reports the crossing of a broad-tailed ram from tlie Pusht- 
i-Kuh with Hashtnagari ewes at the Peshawar Agricultural Experiment Sta- 
tion, India. The crossbreds proved to better than either parent In most 
respects, being heavier, longer bodied, better in the loin and constitution, 
and carrying their tails higher than the imported Pusht-l-Kuh. The dressing 
percentage and the fleece were also better in the crossbreds. 

Attempts at crossing 10 Peshawari ewes with the PushM-Kuh ram were 
unsuccessful. 

Wool grades and grading, C. A. Nobceoss {Nev. Agr. Col. Ext. Bui. 30 
(1922), pp. 11). — ^The general principles of wool grading are given for the 
beneflt of wool growers. The grading of wool in the United States is based 
on soundness of fiber, length of staple, and diameter of fiber. Foreign wools 
are further graded according to shrinkage. Information Is also given about 
the microscopical appearance of wool fibers, as w^l as reasons why certain 
grades of wool are used for different purposes and directions for properly 
handling and tying fleeces. 
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The metabolic and energy exchange of young pigs as determined by 
feeding experiments and analyses of the whole pig, O. Wellman n 
{Biochcm. Ztschr., in (1921), No. SS, pp. 119-139; abs. in Chem. Zentbl., 
1921, Ul, No. 13, p. 886 ). — Following the digestion experiments on pigs pre- 
viously noted (E. S. R., 44, p. 673), the author has made analyses of the 
whole bodies of eight pigs on the comparative rations, as well as analyses 
of four other control pigs of the same litters, and compared the energy and 
nitrogen exchanges in these pigs as determined by the analyses of the animals 
and by the intake and loss of nitrogen and energy in the feces and urine. 

The energy required for growth was found to vary somewhat with the 
nitrogen content of the feed, it being larger in the pigs on the lower nitrogen 
diets. It is concluded, however, that on the average about 1L5 calories of 
available energy are required in the produtH:ion of 1 gm. of organic matter 
by the young pigs. The assimilation of 1 gm. of protein and 1 gin. of fat 
was found to require, respectively, approximately 6 and 2.1 calories. The 
nitrogen exchange in the experimental pigs apparently checked well with the 
nitrogen content of these pigs and the controls. 

I^asturlng hogs on alfalfa, E. O. Noble i(\ K. Dept. Apr., Dept. Circ. 221 
(1922), pp. 33-27 ). — Experiments at the Yuma Experiment Farm previously 
noted on this sui)j('et (E, S. U., 43. p. .370), were continued during 1919 and 1920 
with 8 and 10 pigs, resi)eotively, in the spring lots and 7 and 14 pigs in the 
summer lots on |-acre plats for each lot. During the spring periods of 121 
and 132 days in the resp(K,’tlve years, the pigs made average daily gains of 0.75 
and 0.66 Ib., consuming 2.3 and 3 lbs. of grain per pound of gain. During 
the summer perifwls of 09 and 50 days, respectively, average daily gains of 
0.59 and 0.30 lb. were made, with the (‘onsumption of 3.9 and 1 73 lbs. of feed 
l)er pound of gain. It is concluded from 5 years’ experiments that a 2 i>er cent 
grain ration of cracke<l grain sorghum or rollwl barley, with alfalfa pasture, 
will produce a vigorous and thrifty stock hog, but a 3 or 4 per cent grain 
ration is required for most rapid fattening. 

Pig feeding experiment ( JfnwpMhi) a Coviitp CounnJ. Apr. Ed. Com.. Farm 
Inst.. Fpatsholt, Upt. Exjps., 1921, pp. 20-24 ). — Pens of six 10 to 12-weeks-old 
pigs each were fed for 21 weeks, beginning May 20, 1921, on barley meal in 
pen 1, palm nut cake in pen 2, co(*onnt meal in pen 3, and semidecorticated 
peanut cake in pen 4. Pen 3 was feil on coconut meal for 15 weeks only. The 
above feeds were soaked in whey and other dairy products and supplemented 
daily with groim stuff coinpf»sed of alfalfa, oats and tnn^s, and cabbage. The 
aven»ge daily gains prodnce<l by the resiiectlve perns were 1 49, 0 95, 1.07, and 
1.07 lbs,, and the amounts of gram consnnu^d per pound of gain were 3.75, 4.15, 
3.62, and 4.04 lbs, rest>ectivcly. The dre^ssing percentages were as follows: 
Pen 1, 75 44 per c<»nt; [)en 2. 71.7; pen 3, 70.01: and pen 4, 09.11 per cent. 
Tlie best bacon was said to be produced by the pigs in pen 3, closely followed 
by pen 1, the fat of the pigs on imlm nut e*ake and i^eanut cake being slightly 
soft. The greatest profits were shown by pens 2 and 4. 

Preliminary studies of “posterior paralysis” in swine, L. A. Maynard 
(Soc. Expt. IHol. and Med. Proe., 19 (1922), No. 8, pp. 427, 428).--Thi- author 
briefly reports the occurence of dry scaly skin covered witli livid spots and 
stiffness of the hind legs, followed by much pain in the joints, posterior 
paralysis, and a rapid loss of weight in two pigs which had been fed for 90 
days in dry lot on o ration consisting of 1 part hominy feed and 1.4 parts 
of pasteurized skim milk, together with a mineral mixture of charcoal, ground 
limestone, and salt Feeding each pig 4 oz. of carrots per day and changing 
the mineral mixture to precipitated bone meal, precipitated calcium carbonate, 
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and salt were found to start recovery In 10 days and 8 weeks, respectively, 
in the two pigs. Recovery was nearly complete in 5 and 7 weeks. 

The market value of horses with capped knees, E. Nicolas {Vie Agr, et 
Rnrale, 20 (1922), No. 22, pp. S77-S80, figs. 2). — A discussion is given of the 
reasons for the decrease in value of horses with capped knees, and formulas 
are suggested for calculating the values of such horses of different types. 
These formulas depend upon the meat value of the animal, the purpose for 
which the animals are used, and their ability to walk, trot, or gallop. 

The German shepherd dog, [M.] von Stbcphanitz (Dcr Deutsche Schafer- 
hund in Wor/ utnl Bild. Jena : Ver. Dent. Sshdferhundc, 1921, 6. ed., rev. and 
eni., pp. VITT+771, pU. 4, figs. 496). — This book deals with the breeding, care, 
training, and showing of shepherd dogs. Much attention is given to the use 
of these dogs during the war and as police dogs. An introductory chapter 
of nearly 200 pages is given on the origin of shepherd dogs. 

The rearing of chickens on the intensive system. — n, R. H. A. Plim- 
HER, J. L. Rosed ALE, A. Crichton, and R. B. Topping (Biochem. Jour., 16 
(1922), No. 1, pp. 11-22). — Two studies are here reported. 

I. The vitamin requirements (pp. II-IS). — ^The authors repent an experiment 
carried on at the North of Scotland College of Agriculture in which 24 Black 
and White Leghorn chicks were raised In confinement from July 13 to February 
28 on a diet of oat meal and milk, with vitamins supplied by co<l liver oil, 
marmite, and lemon juice. Only B of these birds were lost before maturity, 
1 dying because of an accident. 

During the test evidence Is presented to show that the chicks were very sus- 
ceptible to an insufficient amount of vitamin B, which may be associated with 
leg w^eakness. The amount of vitamin B required seemed to run parallel to 
the amount of carbohydrates and fat .supplied in the diet. 

From January 14 to February 28 the pullets which were laying were divided 
into two lots, one being given 12 gm. of marmite per day and the other lot 
6 grn. of raw” marmite and 6 gm. of marmite which had been heated to destroy 
the vitamin. The first lot started laying a little earlier, but there was prac- 
tically no difference in total egg production. 

II. The effect of “ good ” protein (pp. 19-22). — In continuing the above study, 
9 White Leghorn chicks were fed a basal diet of oat meal supplemented by a 
mixture of seew^a (dried whey) and caselnogen, as well as cod liver oil, mar- 
mite, and lemon Juice in amounts to supply sufficient vitamins, from August 
21 to January 13. The cockerels reached average weights of 1,828 gm. in 
122 days and 2,002 gm, in 144 days, and the pullets started laying at 139 days 
of age. 

The nutritive ratio of the feed was 1 : 6 for the first 4 days when no casetno- 
gen was fed, after which the addition of caselnogen to the ration made it 
1 : 2.5. The gradual increase in the proportion of oat meal fed as the birds grew 
older resulted in a nutritive ratio of 1:4 during the last part of the trial. 
A comparison of the above ration for egg production of the pullets and a ration 
in which blood meal replaced the lactalbumin, caselnogen, marmite, and some of 
the lemon juice Indicated that the former ration was superior, probably due to 
the presence of more vitamin B. 

Selection and care of the breeding flock, Mrs. G. R. Shout (Western 
Washington Sta. Bimo. Bui, 10 (1922), No. 4, pp. 87-70).— This is a discussion 
of the principles to be observed in selecting and caring for breeders. 

Selection of breeders without the trap nest, W. H. Allen (New Jersey 
Bias,, Hints to Poultrymen, 11 (1922), No. 1, pp. 4).— Methods ere described 
for selecting breeding stock when trap nest records ere not available, 
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Trapnesting, G. R. Shoup (Western Washinffion 8ta. Bui., 10 (1922), 

No, 4, pp. 10-15, ftps. S). — ^Trapnestin/? is a necessary operation for poultry 
breeders who wish to pedigree their chicks, but for ordinary culling purposes 
is not necessary. A description Is given of the construction of a satisfactory 
trap nest, with recommended methods for banding the birds and k(H‘ping 
records. 

How to caponize, G. Robertson and W. W. Lee (Canada Dept, Apr. Pam- 
phlet 12, n. ser. (1922), pp. 6, figs. 6). — General directions are given for caponiz- 
ing, with illustrations of the oi)eration and the instruments to be used. 

Methods for the exhibitor, G. W. Hervey (New Jersey Stas., Hints to 
PouUrymen, 11 (1922), No. 2, pp. 4, fig. 1). — This describes the management 
and selection of birds for exhibition. 

Increased blood sugar coincident with ovulation in pigeons, H. E. 
Honeywell and O. Kidule (Soc. E(rpt. Biol, and Med. Proc., 19 (1922), No. 8. 
pp. S'llSSO). — Data giving the amount of sugar found in the blood of 14 
pigeons during ovulation and more than 36 hours away from ovulation showed 
that in all but two cases there was more sugar present during ovulation. 
These results Indicate that the similarity of the rise in blood sugar with the 
hypertrophy of the suprarenals during ovulation (E. S K., 48, p. 167) is further 
evidence of the relationship of the suprarenals to carbohydrate metabolism and 
to the sexual fun<*tlons. 

DAIEY FABMING— DAIRTING. 

Successful dairying, J. Klei.n (Erfolgreiclie Milvhwirtschafi. Berlin: Paul 
Parey, 1922, S. ed., rev., pp. T ///-fS49, figs. 94). — This is a general textbook, 
dealing with the methods of handling and manufacturing milk and containing 
chapters on the character and origin of milk, testing milk, handling milk, sell- 
ing milk, manufacture of butter and cheese, making milk drinks, and nuinage- 
meiit of the dairy. 

A handbook of dairy statistics, T. R, Pirtle (U. 8. Dept. Agr., Bur. Anim. 
Indus., 1922, pp. 12, fig. 1). — Statistics of interest to the dairy industry have 
been coTidensed and reported, dealing with the numbers of cattle, and the pro- 
duction, consumption, manufacture, exports, and Imports of dairj’ products by 
tlie United States and foi*eign countries. 

Feeding the dairy cow, C. R. Gearhart (Kans. Agr. Col. Ext. X Form 
No. 188 (1922), pp. S). — General principles of feeding dairy cows are given, as 
w^ell as some suggested grain rations. 

Feeding dairy animals, J. M. Fuller (N. If. Agr. Col. Ext. Circ. 52 (1922), 
pp, 16, fig. 1). — The principles of feeding dairy cattle are given, with special 
reference to the cost of rations for dairy cows, bulls, and young stock. 

Feeding dairy cows, C. A. Hutton (Tenn. Agr. Col. Ext. Pub. 100 (1922), 
pp. 58, figs. 7).— This bulletin gives practical directions for feeding dairy cattle, 
dealing with the practical use of the more common dairy cattle feeds. A number 
of grain mixtures are suggested, and the methods of mixing feed at home are 
described. 

About winter*feedlng dairy cows, H. E. McNatt (Western Washington 
Sta. Bimo, Bui,, 10 (1922), No. 4, pp. 75-77) .—The feeding of a well-balanced 
ration containing silage or roots, or both, Is recommended for dairy cattle during 
the winter. 

The dairy heifer and her calf, B. W. Fairbanks (Colo. Agr. CoL Ext. 
[Bui] 19SA (1922), pp. 16, figs. 10). — The recommended methods for selecting, 
feeding, managing, and caring for dairy heifers are given for the special 
benefit of boys and girls enrolled In calf clubs. 
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The digestibility of the differently manufactured debittered lupines and 
their value for milk production, A. Mobgen, O. Windheuser, G. SchGler, 
and E. Ohlmeb {lAindw, Vers, Sta., 99 (1922), No. 6, pp. 295-357). — The results 
of digestion exi)eriments are reported in which finely and coarsely ground 
lupine seed and lupine meal having the seed coats removed, were fed to 
wethers, pigs, and rabbits in combination with other feeds including hay, 
straw, beet leaves, and potato flakes. The digestibility of the crude protein in 
the lupine meal and seed \aried from 83.7 to 94.3 per cent. The digestil)ill(y 
of the organic matter variinl from 85.2 to 93.il per cent for the wethers and 
pigs, but wont as low as 51.3 per cent for the rabbits. 

A series of experiments were carried on with 3 ewes and 4 goats to <‘om- 
pare lupine meal and ground lupines with ground soy bean cake for milk pro- 
duction. In making these comparisons, basal rations of meadow hay and 
straw were fed, with suflicieiit potato pulp added in each case to equalize 
the rations as to energy and digestible protein eontent. In general, the 
averages indicated that the debittered lupine and soy bean cake were of about 
equal value for milk production. 

A w^eight-Iieight-age curve as a measure of the state of nutrition and 
of growth of the dairy eow, S. Brody and A. €. Uagsdai (Jour, Dairy Sci., 
5 (1922), No. 5, pp. J^79~8Jt8, fiys. 3). — Kefcrence is mad<* to the differences 
whi(*b exist between the weights of individual heifers and the average weight 
of the heifers of each breed in the University of Missouri dairy herd, and data 
and curves arc presented to show that w'hen the height of the heifers is con- 
sidered with reference to the weight, the growth curves even of Holsteins and 
Jerseys are almost identical. Considering the w'cight in relation to the height 
as a method of measuring growth of dairy cattle for experimental work is 
suggested. 

Manual for cow testing associations and milk inspectors, H. B. TIylkema 

(Handlciding voor Melkcontrdle ea Melkonderzoek in For- en Fontrdlomreeni- 
gingen. DoetincJiew, Netherlands: 0. }fis8ef, 1922, pp. [6]+100, pis. 5, figs. 6 ). — 
This hook is based on the experience of cow-testing associations in Utr*'(’ht, 
and gives information for the use of members of eow-testing associations and 
directions for testing milk and keeping records. 

Herd testing rules and conditions (Fo. Avst. Drpf. Agr. Bui. 137, rev. 
(1922), pp 8). — This gives the regulations governing the award of government 
subsidies and prizes to herd-testing so<deties. 

The testing of purebred cows in New South Wales, 1^ T. MacInnes (N. 8. 
^yales Dept. Agr., Farmers' BvJ. lJf7 (1922), pp. ff6, pgs. fl). — This is the usual 
annual report of the testing of dairy cattle in New South Wales for the year 
ended February 28. 1922 (E. S. B., 46, p. 771). 

Milk recording (London: Min. Agr. and Fisheries, 1921, rev. ed., pp. 34 ). — 
After a general discussion of the value of the milk records of dairy cows, 
the milk recording scheme of the Ministry of Agriculture of Great Britain is 
described somewliat in detail, and a description is given of the annual register 
of dairy cows and suggested melbods for registration and marking by milk 
re(!ording societies of calves and bulls. 

The milk survey of twenty Kansas cities (Bui. Kans. Bd. Health, 18 
(1922), No. 11, pp. 27S-319). — A survey of the milk in 20 Kansas cities by the 
State hoard of health has emphasized the necessity of care In producing milk 
and the lower bacterial counts which usually result when the milk is properly 
cooled and cared for. 

A tropical milk supply, A. Bruce (Analyst, 47 (1922), No. 555, pp. 2S8- 
294 )* — ^The analyses of 500 samples of cow’s milk and buffalo’s milk, as collected 
ip Ceylon^ were compared. The averages for the cow’s and buffalo’s milk, 
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respectively, were specific gravity 1,029.5 and 1,030.0, total solids 13.65 and 
17.87 per cent, fat 5.03 and 8.47, sugar and casein 7.92 and 8.59, and ash 0.7 
and 0.81 per cent 

Testing dairy products, M. R. Tolsteup (Cleinson Agr. Col 8. C., Ext. 
Circ. 38 {1922), pp. H). — Directions for testing milk, cream, and other dairy 
products for fat by the Babcock test are given, as well as methods of testing 
butter for moisture and salt, and milk for acidity. 

The technical control of dairy products, T. Mojonnieb and H. C. Teoy 
(Chicago: Mojonriicr Bron. Co., 1922, pp. XXIX-i-909, pi J, figs. 193). — This 
work consists largely of a detailed discussion of the chemical and physical 
analyses of normal milk and milk products, with instructions as to the best 
methods of making analyses, much emphasis being placed on the Mojonnier 
tests for determining the fat and moisture content. Directions are also given 
for standardizing the various dairy products, as well as methods of manu- 
facturing evaporated milk, ilried milk, and score cards for dairy products. 
The methods employed in a bacteriologk*al examination of milk are given, 
as well as a chapter on the definitions and standards in the different States 
for dairy and related products. 

The bacteriological control of milk production, J. W. Bigger (Jour. Hyg. 
[London], 21 (1922), No. 2, pp. 1^9-151^, figs. 2). — The (‘ause of the large bac- 
terial count which occurred in milk, delivered to two Dublin hospitals was 
studietl, and found to he largely due to the lack of care and the use of insuf- 
ficient soap and hot water or steam in washing the milk cans. 

Further studies on the biology of lactic acid bacteria, D. 0, Gorim 
(Milch ir. Zcnthl, 51 (1922), No. 16, pp. 181~lHi). — The studies of the properties 
of lactic acid bacteria previously noted (K. S. R., 47, p. 79) are reviewed, and 
the results of more recent studies carrietl on by the author are reported. 

Actinomyces in milk with special reference to the production of unde- 
sirable odors and flavors, (\ R. Fellkus (Jonr. Dairy Hci., 5 (1922), No. 5, 
pp. 4S5-Jt98, pis. 2). — In studying the cause of an offensive taste and odor in 
milk from a New .lersey dairy, the author found that 11 species of actinomyces 
were present in this milk, the most active species being Actinomyces grisem 
and A. albus. By inoculating normal milk the offensive odor and taste was 
produced In from 24 to 48 hours. Cultures of actinomyces were also Isolated 
from hay, straw, grain, soil, dusty air, manure, and musty walnuts, dried fish, 
and corn meal. (Jzapek’s agar was very .satisfactory as a medium on which 
to grow the actionmyces cultures. 

The influence of certain factors on the methylene blue reduction test 
for determining the number of bacteria in milk, K. O. Hastings, A. Daven- 
port, and W. H. Weight (Jour. Dairy Set, 5 (1922), No. 5, pp. 4^8-454; abs. in 
lee Cream Trade Jour., 18 (1922), No. 10, pp. 77, 78). — Experiments are reported 
which have l>etm carried on at tlie University of Wisconsin to study the effert 
of the concentration, age, and different brands of methylene blue; the tempera- 
ture of the milk ; the types and condition of bactria present ; the reaction of the 
milk; shaking; and the kcH?ping qualities of the milk on the time required for 
reduction to take place in the methylene blue reduction test previously de- 
scribed (E. S. R., 44, p. 675). The dependence of the action of the test on the 
activity of the cells Is brought out, and the explanation of the differences indi- 
cated by this test and plate counts is given as due to the fact that a clump of 
bacteria show as one colony in the latter case, whereas tbelr vital activity as 
indicated by results of the methylene blue test is as individual cells. 

Directions for making the reduction test are given, in which it Is explained 
that the methylene blue should be diluted slightly more than 200,000 times in 
the milk, and that during reduction the milk should be held at 38*' C. 
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The hacteHological condition and keeping qualities of grade (oerti- 
Red) milk during the year 1021, A. T. H. Mattick: aud R. S. Williams (Jour, 
Hyg, [London}, 21 (1922), No. 2, pp. -—Determinations during 1921 of 

the baetrlal counts and keeping qualities of samples of grade “A*’ milk from 
four farms which have been previously studied (E. S. R., 48, p. 79) have 
shown, as in earlier work, that the delivery of milk to the consumer within 24 
hours after production at a temperature of not over 60° F. will usually keep the 
bacterial count below 30,000 per cubic centimeter. Such milk will usually keep 
for a reasonable time in the hands of the consumer, especially if it is put in a 
cool place. 

The care of morning milk before pasteurization, H. Macy (Jour, Dairy 
Sci., 5 (1922), No. 5, pp. 502-506) .—The author reports a study of the tempera- 
ture and bacterial counts of 24 samples of uncooled morning milk, as observed 
at hourly intervals for a period of 5 hours after milking, during the summer 
months, to determine if it is necessary to have morning milk cooled before de- 
livering to the milk plant for pasteurization. 

Where the original bacterial counts were low, tlie bacterial counts of the 
milk after 5 hours were satisfactory for pasteurization without cooling, but 
where the original counts were high, the counts after 5 hours were usually over 
1,000,000. The bactericidal property of the milk was shown by counts during 
the first, second, and third hours, being in some cases lower than just after 
milking, so that the time elapsing between milking and pasteurization is an 
important consideration, but, as a general rule, it can not be said that it is safe 
to let morning milk go uncooled. 

Separation of cream, E. S. Guthrie (N. Y. Agr, Col, (Cornell) Ext, Bui, 51 
(1922), pp. 19S-211, figs. 15). — This discusses the different methods of separat* 
ing cream with relerence to the losses which occur by each method. Sugges- 
tions are also given for selecting, operating, aud cleaning separators. 

Making butter on the farm, G. L. Martin (Mont. Agr. Col. Ext, 

No. 57 (1922), pp. H). — General instructions are given for making butter on 
the farm. 

The causes of leaky butter, A. C. Dahlberg (Jour. Dairy Soi., 5 (1922), 
No. 5, pp. 421-4S7, fig. 1). — The author reijorts tlie results of exiierimeuts car- 
ried on at the University of Wisconsin to determine the causes of leaky butter. 
The determinations of leakage were made by a leakage tube which consisted 
of a tin cylinder holding 28 lbs. of butter, sealed at one end, and tapering at 
the other so tliat the water leaking out could be measured. A warm churning 
temperature, not holding the cream cold after pasteurization a sufilcient time 
before churning, or the presence of a large amount of soft fat produced butter 
which appeared wet, but these conditions had no effect on the leakage which 
occurred. Other factors which were found not to Influence leakage were the 
moisture content and the time of year in which the butter was made. 

The amount of working the butter was found to have more influence on leak- 
age than any other factor. Too little working was said to have larger spaces 
between the fat globules and was a distinct cause of leaky butter. Other 
factors tending to cause it were working the butter in water, high salt content, 
large churnings, cold wash water, and storage temperature too low. The open- 
ness of the texture of butter is the best indication of leakiness, whereas the 
wet appearance is not necessarily an Indication. 

Farm cheese making, G. h. Martin (Mont, Agi\ Col Ext. [Pub.] No. 56 
(1922), pp, 12, figu. 6). —General instructions are given for making cheese on 
the farm. 
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Twentj-flfth annual meeting of the United States Live Stock Sanitary 
Association {U, S, Live Stock Sanit, Assoc, [Itpt,], B5 (1921)^ pp. 190 ). — ^The 
papers and reports of conmdttees here pr€^8ented relate largely to infectious 
abortion, bovine tuberculosis, and swine diseases. The papers presented include 
Suggestions for the Improvement of the lleproductive Efficiency of Cattle, by 
W. L. Williams (pp. 57-64) ; Bureau of Animal Industry Investigations on 
Bovine Infectious Abortion, by E. 0. Schroeder (pp. 65-77) ; Herd Control of 
Infectious Abortion in Cattle, by T. H. Ferguson (pp. 77-79) ; Result of a 
Project to Determine the Comparative Value of the Subcutaneous-Intradermal 
Tuberculin Tests, by S. E. Bruner (pp. 107-113) ; Methods by which Tubercu- 
losis is Spread, by J. S. Healy (pp. 113-117) ; The Simultaneous Vaccination 
Against Anthrax with Special Reference to Anaphylaxis, by A. Eichhorn (pp. 
117-120) ; Factors Influencing the Control of Swine Diseases, by E, A. Cahill 
(pp, 141-146) ; and Report of Experiments with Suipestifer Baeterins, by 
M. Dorset (pp. 140-152). 

Communicable diseases of animals (M ar Dept, [U, K ], Armj/ Uegulat. 
Kos. 40-2090 U921), pp, 4; 40-2095 {1922), pp, 4: 40-2100 {1921), pp, 7; 
40-2105 {1921), pp, S; 40-2110 {1921), pp, 3; 40-2115 {1921), pp, 3; 
40-2125 {1921), pp, 4; 40-2130 {1922), pp. 3; 40-2135 {1922), pp. 2).— These 
summaries of information prepared for use by the Veterinary Corps of the 
Army Include accounts of communicable diseases of animals in general, disin- 
fection, glanders, tlie ophthalmic mallein test, the intradennic mallein test, 
shipping fever, mange, surra, and dermatitis gangrenosa, three of which have 
been previously noted (E. S. R., 48, pp. 81, 82). 

The principal stock-poisoning plants of New Mexico, E. V. Johnson and 
W. A. Abcher (A*. Mex. Apr. Col. Ext, Virc, 71 {1922), pp. 40, figs. 22).— This 
is a summary of Information on the more important stock-poisoning plants 
that occur in New Mexico. 

The influence of age and temperature on bacterial vaccines, II, W. F. 
llAuviinr and K. R. K. Iyengar {Indian Jour. Med. Research, 10 {1922), No, 1, 
pp. 192-202). — Continuing the investigation previously noted (E. JS, R., 48, 
p. 177), further evidence on the keeping qualities of vaccines is presented in 
protection experiments with pigeons inoculated with the fowl cholera organism 
Bacillus avisepticuH, Agglutination and turbidity tests were also made as in the 
previous study. The vaccine, a standardized suspension in salt solution, was 
stored at room teiui>erature of from 10 to 20° C. (50 to 68° F.) and at 37°, 
and was used at Intervals of 30 days from the time of preparation up to 450 
day a Several pigeons were used for each test witli a similar number of 
controls. 

As regards protection, the vaccine when freshly prepared was less efficient 
than after standing for the various periods up to 9 months, but more efficient 
than that which had been stored from 12 to 15 months. No effect of tem- 
perature could be noted. 

The agglutination reaction varied from month to month, but did not appear 
to decrease with increasing length of time as did the protective power. There 
was no appreciable difference between the effect produced by vaccines kept 
at different temperatures. It Is concluded that agglutination, while indicating 
to some extent that protection has been secured, can not be used as an index 
to the degree of protection. 

There was no significant change In the turbidity of the vaccine throughout 
the entire period, thus showing that the turbidity of an antigen can not be 
taken as a measure of Its protective power. 
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The advantage of single and fractional dosage in prophylactic inocula- 
tion, W. P. Habvey and K. U. K. Iyengmi {Indian Med. Jour. Research, 10 
(1922), No. 2, pp. 424-429). —To detonnine whether a single large dose of pro- 
tective vaccine can solely replace the same dose given fractionally at different 
intervals of time, a series of pigeons was inoculated witli the prophylactic 
antigen for Bai^llus avisepticus (1) in a single dose of 1.5 cc., (2) in a dose 
of 0.5 cc. and a second dose of 1 cc, after 7 days, and (8) In three portions of 
0.6 cc. each at 7-day intervals. The infecting dose was administered in each 
case 12 days after the last inoculation, and In the case of the single dose one 
series also received the intecting dose 19 days after the prophylactic. For the 
range of dosage of 0.000,000,005 mg. to 0.000,000,5 mg., out of 58 untreated 
pigeons all died ; of 15 treated with a single dose of antigen and tested 12 days 
later, 12 died; of 15 treated with a single dose of antigen and tested 19 days 
later, 11 died ; of 15 treated with two doses of antigen and tested 12 days later, 
7 died ; and of 15 treated with three doses of the antigen and tested 12 days 
later, only 1 died. 

It is concluded that there is a distinct advantage in dividing the dose of 
prophylactic antigen. It was also found that the production of agglutinins w^as 
greater with divided inoculation than with a single inoculation of the same 
total amount. 

The source of the microorganisms in the lungs of normal animals, P. S. 
Jones (Jour. Expt. Med., 36 (1922), No. 3, pp. 317-328). — “It has been possible 
to show that the lungs of such animals as the calf, rabbit, guinea pig, white 
rat, and white mouse are readily invaded by organisms. The most frequent 
types observed in cultures from the border of the lungs have been streptothrix. 
molds, and bacteria of the HaHllus svbtllis group. Tlieso forms originate in 
certain dry foodstuffs (hay and straw). By withholding or moistening these 
materials it has been possible to diminish the number of organisms in the lung.s. 
When these materials have been supplied to mice whose lungs under usual 
conditions contain only a few’ organisms, the number of positive cultures in- 
creases and is coirii)arahlc with those of the larger animaLs. The lironchial 
iympli glands of all guinea iiigs examined developed, in (KJg per cent of tlie 
tubes, oragnisins similar to those obtained from the lungs.” 

Studies on jmeumococcus immunity. — I, Active immunization of mon- 
keys against pneumococcus Type I pneumonia with pneumococcus Type 1 
\accine, R. L. Cecil and G. I. Steffen (Jour. Expi. Med., 84 (1921), No. S, 
pp. 245-258, figs. 5). — Experiments are reported which demonstrate that 
monkeys can be coinpletly protected against exjiieriinental pneumococcus Type I 
pneumonia by the subcutaneous injection of tliree large doses of pneumococcus 
Type I vaccine, or by the intravenous Injection of small doses of the vaccine. 
The vaccine employed was a saline suspension killed pneumococci. There 
appeared to be no relation between the active immunity thus secured and the 
presence or absence of protective sulistances in the serum of the vaccinated 
animals. 

Vaccination of monkeys against pneumococcus Type I pneumonia by 
means of intratracheal injection of pneumococcus Type I vaccine, R. L. 
Cecil and G. I. Steffen (Pub. Health Rpts. [U. 8.], 37 (1922), No. 44, pp. 
27S5-2744> fios. 3). — The intratrachml inoculation of monkeys with pneumo- 
coccus Type I vaccine was found to he even more effective than the subcuta- 
neous inoculation noted above in that immunity was secured not only by large 
doses but also by very small doses of the vaccine. Attempts to produce im- 
munity against pneumonia in monkeys by spraying the throat with pneumo- 
coccus vaccine were not successful, but it is thought that the failure under 
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these circumstances may have been due to the fact that the animals, by closing; 
off the nasal pharynx, prevented the vaporized vaccine from entering the 
trachetJ. As in the previous work, little or no protective substance against 
pneumococcus could be demonstrated In the serum of the monkeys vaccinated 
by this method, thus indicating that the immunity is probably cellular in 
character. 

Ten new cases of anthrax.— Efficacy of antianthrax serum, P. Perein 
{Jour, Physiol, vt Path, Odn., 20 (1922), No. S, pp. 404-409 figs. 4)- — A brief 
rept>rt is given of 10 cases of human anthrax which were treated successfully 
with antianthrax serum in connection with cauterization and antiseptic 
dressings. 

Hemorrhag:ic septicemia in Cortland County, E. V. Moore and J. L. 
McAuliffe (Cornell Vet., 12 (1922), No. 4> PP- 28iP-294 )- — In this discussion of 
hemorrliagic septicemia as it has occurred among cattle in Cortland County, 
N. Y., the symptoms and post-mortem findings are reported for one case of 
each of the three forms in which the disease has manifested itself, namely, 
pulmonary, edematous (exanthematous), and nervous. From each of these 
(*ases on autopsy Jiaeterium hox^Uepticum was isolated. 

It is stated that, beginning witli the first outbreak in 1919, there have been 
treated 89 cases in 51 dairies, in which there was a total of 1,399 animals. 
Of the 89 cases 38 ditni, and autopsies on 33 of these fatal cases showed 
lesions typical of one or more of the three forms of the disease, although in 
30 p(‘r cent of the cases the findings were negative for /?. hovisepticum. The 
treatment consisted essentially in the administration of hemorrhagic septicemia 
serum, which was irijcctetl intravenously in doses of 100 cc. The treatment 
was repeated daily for thri'e days, or longer if necessary. Practically all of 
the animals, sick or well, also received inje<*tions of hemorrhagic septicemia 
bacterins. In four herds in which the animals were Injected with the bacterin 
before any cases appeared, 18 cases developed with 3 deaths. The survivors 
in three of the herds receiveil another injection of the bacterin. At the time 
of writing no further cases had developed. 

Transmission of piroplasmosis In France by Derinacentor vennstus, 
K Prumpt and F. L.\RuorsHE (Bui, Koc. Path. Exot., J5 (1922), No. 7, pp. 
540 - 540 , fig. 1 ). — In exi)eriments with the .srK)tted fever tick (1). venustua) 
received from Montana, the authors have found that the female progeny from 
ail adult that has engorgtul ou an infected dog will transmit piroplasmosis to a 
healthy dog, even though its life as a larva and nymph was passed on refritc- 
lory hosts (guinea pig, hedgehog). It is pointed out that three ticks have been 
known to transmit the disease, namely, Haemophysalis leachi, Rhipicephalus 
sanguineus, and J). retieulntua. 

Prophylactic treatment for rabies by means of standardized glycer- 
inated virus, J. McI. Piiiu.n*H (Jour. Immunol. , 7 (1922), No. 5, pp. 409-421, 
fig. 1).—A meth<xl of preserving rabies virus in glycerin is desorilied. the 
techni(iue for the preventive treatment with virus is outlined, and the results 
obtained in a large number of cases on this treatment are reported. 

For the preparation of the virus young rabbits from a known source are In- 
oculated intracerebrally with from 0.015 to 0.075 mg. of fixed virus suspended 
in salt solution. When the animals are completely paralyzed and appear to be 
moribund they are killed by bleeding. The brain is removed, weighed, rubbed 
tu a smooth paste in a mortar, and triturated slowly with glycerin until the 
total volume of fixed virus and glycerin is such that each 0.1 cc. of the sus- 
pension contains 15 mg. of the fresh virus. Small amber glass ampoules are 
then filled well up into their necks with the glycerlnated virus and placed in 
separate test tubes which contain a little cotton to protect the neck of the 
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ampoule from breaking. Above the ampoule is placed a wad of absorbent cot- 
ton. The tubes are placed in the ice box for a few hours and are then filled 
to the top with pyrogallic acid, after which 2 or 8 cc. of 40 per cent potassium 
hydroxid is added and the tubes closed with a little absorbent cotton and 
tightly-fitting rubber stoppers. The tubes are stored in test tube baskets at a 
temperature of from —2 to --4** 0. umil required, the ampoules then being re- 
moved by breaking the test tube. It is stated that ampoules filled in this way 
and kept in c*old storage for eight months show no change in virulence, even 
when oxygen has not been absorbed from the test tube. 

in discussing the dosage and duration of the treatment, attention is called 
to the occasional failures which have occurred in animals which have been 
given a G-day intensive treatment, and it is emphasized that changes in the 
lengtii and intensity of treatment must be undertaken cautiously. 

The antigenic property in vivo of methyl extracts of tubercle bacilli, 
A. lioquET and lu. Nkgue {Compt, Rend. Soc. Bwh 86 No. ii, 

pp. 581, 582). — A brief report is given of a study in vivo of the antigenic 
pioperLies of the methyl extract of tubercle bacilli prepared as previously 
described (E. S. K., 4G, p. 376). 

Tliis extract was added drop by drop with constant shaking to an equal 
quantity of distilled water. The milky solution thus obtained was kei)t on the 
water bath at from 85 to DO® C. until the methyl alcohol had evaporated. Itab- 
bits which had received, 4 weeks previously, an intravenous injection of 0.01 
mg. of very virulent bovine tubercle bacilli, received every other day for 5 days 
injections in the ear vein of 3 cc. of the aqueous emulsion corresponding to 
0.03 gm. of the dried bacilli. The animals were bled after the last injection 
and the serum titrated iu the presence of the metliyl antigen. Tlie serum 
showed an increase in antibodies from 20 to 1,200 units. The two rabbits 
receiving the injection survived the control by 30 and 60 days, respectively. 

A liealthy rabbit whose serum did not fix complement with extracts of 
tubercle bacilli received similar injections of the aqueous extract, following 
which 1 cc. of its serum fixed 70 minimum active doses of alexin, it is con- 
cluded that the alcohol extract of tubercle bacilli, which contains only the frac- 
tion of bacillary lipoids insoluble iu acetone and soluble in methyl alcoliol, is 
similar in its antigenic properties to the protein substances. 

The antigenic properties of methyl alcohol extracts of tubercle bacilli 
and of lecithin, A. Boquet and L, NkouE {Oompt. Rend. Soc. Biol. [Tari^J, 86 
{4922), No. IS, pp. 717-719). — As a result of the observation that tlie active 
antigen of the tubercle bacilli is insoluble in acetone and soluble in alcohol, that 
such an extract is capable of bemolyzing cobra venom as do solutions of lecithin, 
and that the serum of tuberculous subjects is rich in lecithin, a study has been 
made of the antigenic value of ovolecithin. 

Rabbits were injected at 2-duy intervals with 0.01 cc. of lecitliin in aqueous 
emulsion and bled 9 days after the fifth and last injection. The serum thus' 
obtained fixed alexin in the presence of lecithin, tuberculin, the methyl extracts 
of tubercle bacilli, and of diphtheria bacilli, but not in the presence of Bacillm 
suhtUis or the Wassermann antigen. The similarity in behavior in lecithin emul- 
sions and methyl extracts of tubercle bacilli is thought to indicate that the 
antigenic property in vivo of the alcoholic extracts of tubercle bacilli is due to 
the presence of phosphatids or complexes of phosphatlds. In vitro the action 
of lecithin was, however, less specific than the methyl extracts of tubercle 
badllL 

It is, therefore, concluded that in the methyl extracts of tubercle bacilli there 
exist, first, a substance of lii>old nature common to several microbial species 
and capable of provoking in vivo the formation of antibodies similar to those 
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developed by ovolecithin, and second, substances more strictly specific which, 
associated with the above-named lipoid, behave in vitro as a very sensitive 
antigen. 

Experiments with the intrapalpebral tuberculin test (lid test) with 
cattle, E. Januschke (Monatsh. Prakt. Tierheilk,^ SS {1922), No, y-9, pp. 
2S7-245 ), — This is a brief discussion of the technique, Interpretation, and value 
of the intrapalpebral tuberculin test in cattle. 

Some notes on the cause and control of calf scour, G. E. Jobqenson 
{North Amer. Vet,, 3 {1922), No. 11, pp, 59S-591, 611). — In work which has 
been conducted by the author for tlie past six years on calf scours, the propor- 
tion of the cases in which different pathogenic organisms have been isolated is 
reported to be as follows : Members of the colon group 42 per cent, streptococcus 
38, Bactermrn abortus 8, B. pyogenes and B, pyooyaneus 3, hemorrhagic septi- 
cemia group 8, actinorayces 0.4, and an imiden tilled coccidium 0.6 per cent. 
The two organisms which are apparently the most Important factors in calf 
scours have been made the subject of immunological studies which are reported 
briefly. 

Two calv('s iroiii a herd in which streptococcal infection was present were 
killed at the height of an attack of infectious enteritis and autopsied. Cul- 
tures of streptococci Isolated from the two animals were smeared on the 
sides of two capillary tubes and the smears overlaid with the whole coagulable 
blood of young ailves. It was found that culture A from the first calf would 
grow in dilutions of only 1 : 640, while culture B from the second calf would 
grow in dilutions up to 1 : 1,280. Chicken blood entirely inhibited the growth 
of the orgtmisms, as did also the blood of a calf immunized against killed 
cultures of the two organisms. The blood of another calf immunized with a 
stock bacteria containing several of the colon organisms prevented entirely the 
growth of culture A and inhibited to a considerable extent the growth of 
culture B. 

Culture B proved more pathogenic for calves than culture A, as one calf fed 
the former died while another fed the latter remained in good health. This 
calf was then ftxl culture B and de\ eloped an acute enteritis from which 
it finally recovered. During the course of the disease the growth titer of H 
in the blood of this animal rose to 1:2,000 and on recovery dropped to 1 : 160. 
By intravenous Inoculation with killed, followed by living, cultures of B, 
the calf was rendered hyperimmune. Rabbits which had been demonstrated 
to be susceptible to culture B were protected against live cultures of the 
same organism by injection of serum from the hyperlinmunized calf, as well as 
by thrt^' 3-day interval injections of a killed culture of B. 

A few studies were also made of colon bacilli isolated from a fatal case 
of scours. Cultures of this organism fed to healthy 2-day old calves caused 
a fatal enteritis. The organism proved capable of growth in normal calf 
blood in dilutions as great as 3 : 1,280, while blood from calves which had 
been immunized with killed cultures inhibited the growth of the organism 
to a dilution of 1:160. Growth tests In hog blood showed an almost com- 
plete Inhibition In dilutions as Inw as 1:160, but in dilutions of 1:80 the 
organism grew luxuriantly. In a later outbreak of calf scours due to the 
same organism a commercial calf scour serum was used on the three infected 
calves witli marked improvement In from 2 to 8 days. The same serum, how- 
ever, failed to alter the course In two other outbreaks which were later found 
to be due to a coccidium. 

It is concluded that commercial bacterlns give favorable results provided 
they contain organisms which are homologous to the causative agent. It Is 
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recommended that commercial bacterins for this disease should contain both 
organisms of the colon group and streptococci. 

An epidemiological study of rhinitis (Coryza) in calves with special 
reference to pneumonia, F. S. Jones and R. B. Little {Jour, Expt. Med., S6 
No. St pp. 273-28//). — This is a report of studies made during an out- 
break of pneumonia which occurred in November and December, 1921, among 
calves in a large dairy herd that had been under observation since 1917. Cases 
of pneumonia among calves in this herd were noted by Smith in 1917 (E. S. R., 
45, p. 885), and 12 cases of calf pneumonia were studied by him in 1919. In 
9 instances Bacillus actinoidcs was found, and B. hovisepticus was also asso^ 
ciated with 3 or 4 of these. During the latter part of October and throughout 
November, 1920, there occurred a severe outbreak of pneumonia in adult cows 
which had been shipped from Michigan. During the outbreak that occurred 
in November, 1921, 32 cases in one barn were exposed to the disease, and 10 
clinical cases developed, 2 dying of diffuse pneumonia. 

“From these, B. hovisepticua group 1 lassociatcnl with the outbreak in 1920 
and sporadic cases during 1920 and 1921] organisms were obtained at autopsy. 
Four affected with pueiiinonia and 8 other calves which failed to show symp- 
toms of pneumonia developed a purulent rhinitis. From the nasal exudate 
of these cases group 1 organisms were cultivated. The characteristic rhinitis 
was reproduced exi)erimentally by brushing the nasal mucosa with a swab 
dipped in culture. Certain of the calves which suffered from the spontaneous 
rhinitis continued to carry the organisms in the nasal passages for periods as 
long as 121 days. After the first outbreak had subsided, practically all calves 
introduced into this barn developed a milder tyim of rhinitis associated with 
organisms of group 2 B. hovisepticus [associated with B. actinoidcs pneu- 
monia in 1917, 1919, and 19201. Twenty-five per cent of such calves con- 
tinued to carry the organism on the nasal mucosa for i)eriods of 50 to 73 
days. It was possible to induce nasal infection in calves with pure cultures of 
this organism.'* 

All experimental study of infectious abortion in swine, F. B. Hadlev 
and B. A. Beach {Wisconsin ISta. Research Hul. 55 {1922), pp. 85, figs. 4 ). — 
lliis is the report of preliminary investigations on infectious abortion In swine 
following its appearance in the university breeding herd in 1920. I’he disease 
was introduced through 3 bred sows purchased at different sales. Within G 
months after the introduction of the purchased animals about 25 per cent 
of the sows in the herd either aborted or failed to farrow. On applying the 
agglutination test to all the animals In the herd, 1 of the 5 hoars and 51 of 
the 83 sows reacted to the test, and within a few wwk.s after the test 30 of 
these reactors aborted. From the sows which had aborted and from their 
aborted fetuses were obtained 2 strains of Bacillus abortus which api>eared, 
morphologically and culturally, to be the same as bovine .strains of this or- 
ganism, but biologically to he slightly different as shown by tht» fact that tlic 
porcine strain proved more pathogenic for guinea pigs than the bovine strain. 

To test further the relationship between swine and cattle abortion, 4 preg- 
nant gilts were infect e<l by intravenous injwtion of a salt sust)ensioa of 4 
different strains of abortion bacillli of i>orclne origin and 4 others similarly 
with a suspension of 4 bovine strains. Of the former group all gave character- 
istic agglutination tests within a week, and all aborted with the possible 
exertion of 1 which was thought to have aborted and eaten its fetuses. Two 
of the animals developed a reaction fever 2 days after Inoculation. None of 
the animals injected with bovine organisms developed a thermal reaction, and 
all farrowed normally. All, however, reacted to the agglutination test for 
both strains. Of 3 control gilts which gave negative agglutination tests, 2 
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farrowed normally and 1 farrowetl 6 full-grown dead fetuses from which, 
however, abortion bacilli could not be obtained. 

Two heifers were inoculated with the bovine and porcino strains, respec- 
tively. Both gave the agglutination tost, and both aborted 58 and 59 days 
after Inoculation. 

Attempts to infect gilts by feeding the abortion bacilli gave negative results 
as far as actual abortion was concerned in 3 out of 4 cases, although all 
reacted to the agglutination test for the specific organism. (Conflicting results 
were obtained following intravenous inoculation, 2 of the* 4 animals aborting, 
1 farrowing normally, and 1 probably aborting. Ot 3 sows mated to a boar 
which had received an intraprepiitial injection of fresh cultures of B. abortus, 
only 1 aborted. 

The average period of incubation of the organism, as judged by the date of 
abortion following inoculation, was 23.2 days, while the corresponding period 
m the 1 cow which aborted after inoculation was 58 days. Compared with the 
fiverage length of the gestation period in both animals, the infectivity for both 
would appear to be about the same. 

Tests ot various methods of recognizing abortion infection in swine led to 
tb(‘ coiulnsion that the agglutination test is the most reliable, although it is 
n'cognized tlmt serological tests can not be n‘lied upon as a means of detecting 
the stage of Infection in sows infiKded in a natural manner. As judged by 
tests made on a few siKklhig pigs, only a small percentage of pigs nursed by 
reacting sows react to the agglutination test. 

Attempts at securing immunity have be(*n confined to studies of the effects 
on sows of kilhHl and living cultures (abortion bacterin and abortion vaccine). 
The results with the former w^ere contradictory. Of the latter 4 gilts wddcli 
were injected subcutaneously with living (uiltnres and bred soon after farrow^ed 
normally with one exception. That sows acquire immunity spontaneously 
after abortion is indicated hy th(‘ breeding and farrowing records of a number 
of sows wiiich had aborted as gilts. In most cases a second abortion did not 
occur. These facts lead to the conclusion that the abortion disea.se in .swine 
is a self-limiting infection, and that swine rapidly develop an imiminily fol- 
lowing naturally acquired infection. This augurs strongly for vaccination, 
(‘Specially in infected herds.” 

The duration of immunity following swine erysipelas vaccination, L. 

IloFFMA^‘N {Monatsh. Prakt. TterhrBk., SS (1922), No 7-9, pp. 245-257 ). — An 
experimental Investigation of methods of immunizing against swine erysipelas, 
using wddte mice as subjects. Is reported with the following conclusions: 

The slmiiltanwiis immunization against erysipelas is in its action an active 
immunization. Passive immunization with serum alone is of short duration, 
and is recommended only as an emergency measure for infected herds. In the 
8imultan(H>us Immunization minimal serum and maximal culture doses should 
be used, since the antigt^n in the culture is neutralized by excessive amounts 
of the serum. A snbseciuent vaccination with increased culture dose from 10 
to 14 days aftt»r the slmullnneous iinnuiiilzation is recommended as the safest 
procedure, although its practice increases materially the cost of tlie immuni- 
zation. 

Insect transniisBion of swamp fever or Infectious anemia of horses, 
.T. W. Scott {Wyoming Sta. BuJ. 133 {1922), pp. 55-137, figs. 31).— This is a 
report of an investigation conducted by the author, earlier accounts relating 
to which have been noted (E. .S. K., 41, p, 478; 415, p. 478), together with a 
review of the literature and list of 52 references. The subject is dealt with 
as follows: (1) general features of the disease (pp. 57-61), (2) exi>er!mcnts 
with insect transmission (pp. 61-02), (3) In reference to theories of transmis- 
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^ion (pp. 00-96), (4) on the nature of natural transmission (pp. 96-304), and 
(6) suggestions in regard to control <pp. 105-107). 

The investigation has led the author to conclude that there is v(‘ry little 
danger of transmission of the disease in the absence of bloodsucking flies. As 
a control measure it is recommended that all horses liaving the disease be 
condemned and killed, and that the State comi)ensate the owner for a part 
of this loss. This is necessary since all Infected animals alive serve as carriers, 
and as horses are not usually of much value unless worked they can not be iso- 
lated to advantage. It Is recommended that all suspected carriers, including 
all horses belonging to herds in which the disease has existed within a year, 
be kept under observation and not allowed to mingle with well horses. Ordi- 
narily the disease is a slow-spreading one, the chronic case of healthy carrier 
mingling with well horses being probably the only means by which the disease 
is spread from one district to another or from one ranch to another. 

The development of Habronema muscae Cart. In the house fly and of 
H. microstomum Schn. in the stable fly, E. Roubaud and J. Descazeaux 
(Bill Soc. Path, Exot., 1.) U922), No. 7, pp. 572-57.}).— This is a preliminary 
note on investigations conducted in continuation of those with H. megastoma 
Riid., previously noted (E. S. R-, 47, p. 257). It Is pointed out that while 
H. megastoma develops exclusively as a parasite in the Malpighian tubes of the 
fly, resulting in a tumor formation of the organ, H. muscae and H. microstoma 
are parasites of the adipose tissue. 

Tuberculosis of poultry, W. A, Biixinos (Mum. Agr. Ext. Spec. Bui. 6S 
(1922), pp. 18, figs. H ). — This is a popular summary of information. 

EITRAL ENGIITEEKING. 

The net duty of water in Sevier Valley, O. W. Iskaiclskn and L. M. 
WiNSoii (Utah Sia. Dul. 182 (1922), pp. 8-S6, figs. 5).— The results of seven 
years of experiments in cooperation with the U. S. Department of Agriculture 
on the net duty of water for staple crops on typical soils in the Sevier Klvt‘r 
Valley in Utah are reported in this bulletin. The exi>erimental soils are classed 
as Bingham gravelly sandy loam and Redfield fine sandy loam. 

Apparent specific gravity testa of the soil in its natural state show^ed its 
average wt'ight to a depth of G ft. when oven dry to be 83 lbs. per cubic foot. 
Also nearly 62 per cent of the soil volume is pore space. The average per- 
meability of the soil is 0.7 in. depth of water an hour; that is, free water stand- 
ing on the surface of the soil will disappear at the rate of 0.7 in. per houi*. 

Determination of the maximum capacity of the soil to absorb and retain 
water showed that 1 day after irrigation it held nearly 1.5 in. and 20 days after 
less than 1 in. to the foot of soil in excess of the amount held before irrigation, 
notwithstanding the fact that evaporation had been prevented. It is tlierefore 
considered likely that 1 in. of water for each foot of soil that needs moistening 
is ample in a single irrigation, provided it is spread nnifonnly over the surface. 

The crops used were sugar beets, potatoes, and alfalfa. During the greater 
part of the time the beet and potato plats were run in triplicate and the alfalfa 
plats in duplicate. 

The results indicated that the application and retention on the farm of from 
27 to 33 in. of water in four or five Irrigations to sugar beets, of from 21 to 27 
In. to potatoes, and from 30 to 30 in. uniformly distributed on alfalfa will 
give economical returns on these soils. 

The amounts of water for the three crops above suggested include the early 
irrigation before see<ling, but do not include the water lost from the farm 
through surface run-off, Measurements of surface run-off Indicated that large 
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percentages of water are lost in spite of onrefnl preparation of land for irri- 
gation. The amount of water applied in a single irrigation seemed to be the 
most important single factor in the control of run-off, the loss for stigar beets 
and potatoes varying from 9 per cent with 2-in. irrigations to 28 p^^r cent with 
8-in. applications. The run-off measurements for alfalfa were smaller than 
for sugar beets and potatoes. 

Evaporation and run-off {Rev, Sri. 60 (1922), No. 17, p. 696)-- 

Bidef reference Is made to evaporation and run-off formulas worked out by 
A. Coutagne and to curve's constructed by means of them for run-off and 
evR|)oratIon in Central Europe, the United States, and central France. These 
curves are stated to be in practical agrei'ment with curves obtained experi- 
mentally. 

Studies of flow through cleared and uncleared floodways, C E. Ramsek 
(Engin. Nev^s-Rec., 89 (1922), No. 16, pp. 598, 699, fign. 2). — Investigations 
conducted by the U. S. Department of Agriculture In the Little River drainage 
district, south of Cape Girardeau, Mo., in which mid-course gnngings by means 
of a current meter were made in cleared and uncleare<i tioodways for the 
punK>se of determining the value of n in Kutter’s formula, are reported. 

ExpcTlments were conducted on a straight section of a flood way about 2 5 
miles in length. Two courses of 3,000 ft. each were selected along this straight 
section, one of which was cleared of all growth and obstructions except stumps 
for 500 ft. above and l>elow the ends of the course, and the other was left 
unch'nred below the lower end of the course and for 500 ft above the upper 
end. The dimensions of the main channel in the floodway were top width 
145 ft., bottom width 60 ft., and depth 20 ft. 

Guugings of the flow In the flood way were made at stations midway between 
the ends of the two courses. Velocity measurements were made witli a 
Gurley-Price current meter from n bout. Four measurements were made on 
tlje chmred course for average depths in the flood way, ranging from 4.4 to 
5.5 ft., and three measurements on the uncleared course for average depths, 
ranging from 4.5 to 4,9 ft. The average value of n obtained for the cleare<l 
course was 0.0465 and for the uncleared 0.0777. Computations with these fig- 
ures showed a difference In discharge capacity between the cleared and un- 
ch'ared flf>odways of 62.5 per cent 

Flow in Tennessee checked against hydraulic formulas, B. E Jones 
(Engin. Newe-Rcc., 89 (1922), No. 16, pp. 610-612, figs. 3). — In a contribution 
from the IT. S. Geological Survey studies of data on the flow of water in the 
Termessee River and in the Irrawaddy River in India are reviewed, the pur- 
pose being to show that the sloi)e and hydraulic radius, through their influ- 
ence on velocity, do affect the value of the coefficient C, or, more accurately, 
that the Gangulllet and Kutter formula does not fully allow for the effect of 
slofw and hydraulic radius on the cmjflicient C. For both rivers it was found 
that for velocities up to 2.5 to 3 ft. per sec*ond an increase in slope is am)m- 
panled by an increase in the coefficient O. For higher velocities C tends to 
de(*rease as the slope Increases. On the Tennessee River, for higher velocities 
G Increased with the hydraulic radius, although the slope remained constant or 
even decreased. On the Irrawaddy River, C remained fairly constant although 
both the slope and hydraulic radius Increased. 

These results are taken to Indicate that the assumptions that C In Chezy’s 
formula does not vary with the slope and that G In the Ganguillet and Kutter 
formula increases with the slope when the hydraulic radius is less than 1 meter 
and decreases as the slope increases when the hydraulic radius is greater than 
1 meter are both wrong under certain conditions. 
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An investigation of the Herschel type of weir, K. H. Morkis iind A. J. R. 
Houston (Mech. Engin. [New Yotk], Jf4 (l(f22), No. 10, pp. 651-654, figs. 8 ). — 
Studies to deteruiiiie the effo<*t of the degree of smoothness of the crest and 
sloi)es, radius of the crest, position at which the upstream measurement is 
made, increasing or decreasing the velocity of approach, and changing the 
position of the orifices in the crest on the action of the improved tyi>e of weir 
designed by Herschel for gauging in open channels (E. S. R., 42, p. 681) are 
reported. 

It was found that all these factors affected the discharge to some extent. 
Friction greatly affected the discharge, causing a variation as great as 12 per 
cent. The formula for tlie discharge was materially affected by the size of the 
pipe forming the crest. Each size of the crest has definite limits between 
which the discharge varies as a straight-line function. Upstream measure- 
ments taken with three gauges were identical below about .Si cu. ft. per second 
per foot length of crest. Above that quantity the gauge nearest the crest 
showed a slight drop, indicating that the upper-surface curve extended at least 
6 ft. upstream from the crest. 

It was further found that the velocity of approach can not he (‘orreeted for 
by means of the simple formula N^/2g. The velocity of approach wjis increased 
nearly 200 per cent, with a corresponding difference of about 7 per cent in the 
corrected discharge. 

It is concluded that when a weir of the Herschel type is pro[>erly e(mstructe(i 
there is a constant ratio between the quantity of water passing over the weir 
and the difference in the two observed pressures. However, so many are the 
determinant factors, and so great is their influence upon the discharge formula, 
that a weir of this type, in its present state of development, would probably 
he valueless unless calibrated by actual tests. It is believed that furtlier 
extended research may remedy this dilticulty. Probably the chief advantage 
of the new weir lies in the fact that for the same upstream head it discharges 
about 20 per <*ent more water than the ordinai-y type of weir.” 

Anomalous results in Venturi flume and meter tests, W. J. Walkkr 
{Engin. Ncirs-Hec., 88 (1022), No. 19, pp. 797, 798, fig. /). — A discussion is 
given of the ptvuliar variations of Venturi eoeftleients of discharge. 

Irrigation enterprise in India, F. W. Woods {Jour. Hag. Hoc. Arts, 70 
(1922), Nos. 3641, pp. 705-718: 3642. pp. 119-730, figs. i.I).— This is a review of 
the gener.Ml hydraulic features and of some of the wonoinie features of irri- 
gation ('Bgineerlug work in India. 

Administration report with statistical statements and accounts for 
1920-»21, Irrigation Department, Punjab (Punjah Jrrig. Dept. Admin, 
llpt. 1920-21, pp. pis. 20 ). — This reixnt contains data on areas irrigated 

by Punjab canals under botli major and minor works, togetiior with a state- 
ment of the financial results obtained from these canals for the year 1920-21, 
A review of the work of the Irrigation Department of the Punjah for the 
j^ar 1920-21 is also included. 

Nile control, M. MacDonald {Cairo: Egypt Min. Pub. Works, 1921, 2 cd., 
voL 1, pp. XVI-\-S04, pis. 8 ), — This is the second edition of this hook, which 
comprises a statement of the necessity for further control of the Nik^ to 
complete the development of Egypt and develop a certain area in the Sudan, 
with particulars of the physical conditions to be considered and a program of 
the engineering works involved. 

Calorimetric test for concrete sand studied, C. E. Proudley {Engin. News* 
Bee., 89 (1922), No. 15. pp. 617, 618 ). — In a contribution from the U. S. Depart- 
ment of Agriculture results of studies of the standard test for organic im- 
purities in 100 normally graded sands are reported. 
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The data on the apparent effect of organic matter on tlie strength ratio at 
7 days showed that of the total number of sands considered there were 
only 82 which failed to show 100 per cent strength ratio. Fifty-six per cent 
of those below 100 per cent strength ratio were found to contain objectionable 
minerals, while less than half that number were found among those of higher 
strength ratio. Eighty-three of the sands showed satisfactory color and the 
other 77 were subject to doubt, but of the 88 good sands 8 were found to be 
low in strength and of tlie 77 doubtful sands 58 were really satisfactory. These 
results were taken to indicate that this test is much more likely to cause the 
re.iection of a satisfactory sand than the recommendation of an unsuitable 
sand. 

Studies of the apparent effect of organic matter on the strength ratio from 
7 to 28 dnys showed that more of the sands decreased In strength ratio than 
remained constant. This is taken to indicate that a certain amount of con- 
sideration for the possible reduction in strength ratio at 28 days should be 
given. It is (‘inphaslzed. however, that the peculiarities of the district from 
which ji sand comes should not be overlooked. “ Large areas are sometimes 
supplied with nmtorlals whicli, if use depended upon (he indications of organic 
mutter, would Tie\cr build concrete roads. As has been pointed out, there 
are many sands of good quality showing a dark colorimetric test. On the 
other hand there are regions in which a testing engineer can safely prophesy 
the tensile strength ratio by ri'ference to mechanical analysis and color. Still 
otliers never find organic matter in their sand even though they experience 
the usual difflculties with the strength. Thus, the dependability of the test is 
best Judged by those who use It according to the circumstances involved.” 

Plain concrete for farm use, T. A H. Mit.lfr (U. Dept. Agr., Farmer$" 
Bui. 1219 (1922), pp. If +21, flipf. 19 ). — This discussers the requirements of good 
concrete, and describes the making and placing of plain concrete. 

Manufacture and installation of precast lock-joint concrete pipe, com- 
piled by W. H. Nai.dkk {Uerlnm, Ree [U. N'.], IS (1922), No. 9, pp. 22S-22S, 
fig 1). — Tec’hnical information on the design, manufacture, and installation of 
precast lock- joint concrete pipe, as practiced on projects of the U. S. Reclama- 
tion Service, is pK‘sente<l. 

Portland cement concrete roads, ,T. T Vosukij. and U. K. Toms ill. 
Dept. Agr. Bui. 1071 {1922), pp. 61, pis. 10, figs. 15),- This bulletin presents 
technical information on the design and construction of concrete pavements for 
the use of highway engineers and others. Information is also included on or- 
ganization, and equipment, capital required, cost of concrete pavements, mainte- 
nance, and resurfacing. 

Highway transport and its relation to the public (New York: Natl. 
Auto. Chamber Com., Inc., [1922], pp. 40 ). — ^This is a brief discussion of motor 
traffic and road constnictlon in the United States, with a glimpse into some 
of the major problems ahead. Extracts are Included from contributions of the 
U. S. Department of Agriculture. 

Report of the Louisiana Highway Oommission, W. T. Peterman et al. 
(La. Highwap Oomn. [Bien] Rpt., 1 (1921--22), pp. 9$, figs. 5).— This is the 
first report of the Louisiana Highway Commission for the biennium ended 
April 20, 1922. It deals with tlie work and expenditures and revenues colh cted 
by the commission In Louisiana during the period. 

Potato digger tests (fmpl and Mach. Rev., 48 (1922), No. 570, pp. 748- 
752).— Comparative studies under service conditions of a number of different 
types of potato digger are reported, the purpose being to establish the refpjire- 
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ments of a successful potato digger and the relative eificiencieB of different 
types of machines. 

A preliminary study of the operation of potato lifters indicated that a suc- 
cessful machine must bring the potatoes well to the surface, leave them well ex- 
posed and undamaged, and the draft of the machine must be comparatively light. 
The rotary or spinner type of machine gave in general the best results. It is 
concluded that the general principal of the rotary machine is sound, but that 
further research is necessary into the problems of si3eed, angle of tine, project- 
ing load, and the resultant effe(»t on the potatoes, as well as the ease of digging. 
When the 10 machines were arranged in order of merit according to costs, all 
of the seven rotary tyin^s were included in the first seven, while when arranged 
in the order of merit according to mechanical efficiency, the first six were of 
the rotary type. 

It was found tlmt the advantages of a low speeil gear and an angle of tine of 
45® in a rotary machine were reflected in the smaller proi>ortion of damaged 
potatoes and the small number left in the ground. The use of a properly ad- 
justed screen was also beneficial. It is emphasized that the lowest quantity of 
damaged potatoes was caused by a sharp initial curve in the tines. The fastest 
moving machines threw the potatoes the farthest. The drawbar load of a ro- 
tary machine was affected by the weight of the machine, the line of draft, 
depth and pitch of share, and the power absorlK?d in the transmission gearing 
The number of tines did not affect the draft to any appreciable extent. With 
the elevator types of machine the drawbar load was affec^ted by the line of 
draft, the depth and pilch of the share, and the transmission. 

Controlled curing of tobacco as means to meet present day demand, 
A. C. Buensod {Tohacco, 74 {1922)^ No, 22, pp. 45-47', 6). — Cx)ntrol 

methods and apparatus for curing tobacco are described and illustrated in 
this report. 

Convenient farm homes, L. J. Smith, R. Weamsr, and M M. Bawrence 
State Col. Ext. Bui. 91 {1922), pp 17, figs. 17).— The details of floor 
plans for 12 farm homes are presented in this bulletin. There are said to 
be prize plans entered in the convenieiit-fanu-home competition conducted by 
the Washington State College in cooperation with the American Institute of 
Architects. 

Pis^-de-terre, P. B. Aird {U7iion So. Africa Dept. Agr. Jour., 5 (1922), No. S, 
pp. 268-275, figs. 7). — Illustrations and detailed descriptions of the construction 
of pis6-de-terre farm buildings are presented. 

The preservation of decaying wood roofs, W S. Brown {Mech. Engln. 
[Ne^v York], 44 (1922), No. 11, pp. 709-712, figs. 6).— -This is an analysis of the 
general theory of wood decay, the cause of decaying wood roofs, and meth- 
ods employed in preserving wood roofs. 

It Is stated that In wood roof decay the so-called damp rot group of fungi 
is to be considered. Decay in roofs is usually greatest in planks and beams 
at bearings because, due to the additional insulating properties of the sup- 
porting members, the locus of moisture condensation dips. Tops of roof 
rafters and girders rot first, and, other conditions being equal, decay Is more 
active In the vicinity of ventilators and cold conductor pipes. 

In the case of existing roofs the treatment must of necessity be ameliorative 
rather than preventive or curative. The treatment consists in removing the 
water supply from the fungus causing wood decay by preventing condensa- 
tion as far as Is practicable. It has been found that condensation is de- 
creased by insulating the outer roof surface, the extent of inhibition depending 
upon the amount of insulation. Top insulation has the effect of moving the 
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plaue or locus of condensation for any given set of atmospheric conditions 
nearer the outer surface of the plank than before, and in mild weather of 
eliminating it entirely. 

Bconomic considerations in prolonging the useful life of repaired roofs are 
also presented. 


EUEAI ECONOMICS AND SOCIOLOGY. 

A graphic summary of American agriculture based largely on the census 
of 1920, O. E. Bakeb {U. 8. Dept. Agr. Yearbook 1921, pp, ^01-406, figs. 124).— 
The first part of this study is devoted to a series of maps visualizing in a 
very generalized way the agricultural regions of the United States and the 
topographic, climatic, and soil conditions which determine them, also the 
location and extent of the laud available for reclamation by irrigation, by 
drainage, and by clearing of forest growth. Two graphs are given, one 
outlining the trend of land utilization in the past, the other tentatively stating 
the limits of the expansion of our arable area in the future. The second part 
shows the geograplilc distribution of 50 crops in the United States according 
to the census of 1920. The tliird part consists of a series of 24 maps showing 
the geographic distribution of the several kinds of live stock, total and pure- 
bred only, and of the production of butter and cheese, wool, and mohair. The 
last section considers the farm as a whole, indicating on maps the variation 
In size and value of the farms in different portions of the United States; ex- 
penditures for labor, feed, and fertilizer; ownership and tenancy; and 
the geographic distribution of country, village, and city populations. Four 
small maps are also given showng the number of farms having automobiles, 
tractors, telephones, and running water in the house, as reported by the 
census for January 1, 1920. 

The corn crop, C. E. Lkighty. C. W. Wabbubton, O. C. Stine, and O. E. 
Bakeb {U. 8. Dept. Agr. Yearbook 1921, pp. 161-226, figs. 51 ). — The importance 
of th(' corn crop of the United States is indicated by the fact of its greater 
value than the combined values of the wheat and cotton crops. Corn pro- 
duction in the world and in the United States, the history and location of this 
industry in the United States, methods of handling, and environmental factors 
determining the acre yield are described. 

Very little borroweii capital is used in the production of corn. A con- 
siderable amount, however, obtained directly from the banks is used In 
converting corn into pork and beef, this being the most important method 
of marketing the crop. 

Costs of production are discussed and graphically presented. In considering 
the commercial movement of corn and some of the factors that influence 
and determine corn prices, the subjects of quality and grading, surplus and 
deficiency of corn in different areas, montlily marketings, moisture content 
and shrinkage in storage, exports and imports of the United States and 
Argentina, and freight rates are discussed. 

Fluctuations in prices and in the purchasing power of corn are traced. 
It is pointed out that the purchasing power of corn in terms of the 1913 dollar 
did not rise until 1917. In 1920 it suffered a sudden drop, and in 1921 it was 
far below that of any other year. 

Corn does not enter Into International trade to such an extent as does wheat. 
The price is determined largely by the Chicago market, which is the most 
important one for corn in the world. The future demand for corn is held to 
depend mainly upon the demand for meat, and If present standards of living 
are maintained a greater com production will be necessary. 
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The cotton situation, A. M. Aoelasto, 0. B. Doyle, G. S. Melot, and O. C. 
Stihe (17. 8, Dept. Apr. Yearbook 1921, pp. 228-^406, flge. 58).— Shifts in cotton 
prodnction In the United States through a number of years are traced and 
mapped. The soil, climate, crop combinations, and general farm practices in 
the Cotton Belt are described, and the ravages of the boll weevil, pink boll- 
worm, and other cotton pests and diseases are set forth from the economic 
point of view. Considerable cost of production data from surveys and studies 
made in 1918 and 1919 are reviewed, and an example is worked out of a form 
for figuring costs per acre of cotton and per pound of lint. 

The trend of farm wages and the cost of articles farmers buy compared 
with the December 1 price of cotton, 1910 to 1921, as presented here indicates 
that the price of cotton fell to a low point in 1914, rose to high points 1917 
to 1919, and fell precipitously to a low point in 1920. Wages and prices of; 
articles that farmers buy rose less rapidly in the period of inflation and fell 
more slowly with deflation. 

The production of cotton in the United States rests upon credit to a rather 
unusual extent compared with most other agricultural products. The chief 
agencies from which this credit is obtained by the cotton farmer are the bank, 
the merchant, and, in the case of tenants, the landowner. Prevailing rates of 
interest and forms of personal and collateral security and terms of loans are 
noted. 

A r^sumt^ is given of f'otton handling and marketing fi’orn ginning to grad- 
ing, warehousing, and buying and selling on the markets, ft is said that ap- 
proximately one-half of the crop is consumed in this country and the remainder 
is exported. Statistics of supply and consumption are tabulated and presente<l 
in graphs. 

Wheat production and marketing, C. II. Ball, 0. E. I.»EiGHTy, O. C. Stine, 
and O, B. Baker {U. S. Dept. Agr. Yearbook 1921, pp. 77-160, figs. 72) .--The 
relative importance of the wheat crop of the United States, w^orld production, 
and trends and the history of the development of wheat growing in the United 
States, as well ns the outstanding cropping systems to which it belongs, are 
described and illustrated. 

Some of the conditions affecting the relative profitableness of crops and the 
factors governing the proportionate acreage of different crops In any given 
section are said to be the economic distribution of labor on the farm through- 
out the year and competition between crops for land. Total farm profits may 
he greater if some wheat acres are given to other crops. The limiting factor 
to the size of the wheat crop Is usually the precipitation of the region. 

Data on net cost of wheat per bushel in 1919 and on regional variation 
In cost of production and In cost factors are presented graphically. The six 
commercial classes of wheat under the United States Official Wheat Standards 
are described, and the estimated acreage of each in 1919 is illustrated by a 
series of maps. The average quality of the wheat crop according to estimates 
for 22 years, 3900 to 1921, and the annual variation in quality as Indicated 
by classes and grades at all inspection points July, 1917, to June, 1921, are 
graphically presented. Wheat storage and movement and freight rates are 
covered briefly. Farm and market prices are traced by class, subclass, and 
grade. 

It is attempted to summarize the long-time trends in production and trade 
and consumption. Per capita consumption is shown to have increased from 
B.B bu., the average of 1839 and 1849, to 4.9 bu. as the average from 1875 to 
1884, and to 5.6 hu. as the average between 1905 and 1914. 

Oiur beet supply, B. W. Sheets, O. E. Baker, C. B. Gibbons, 0. C. Stine, 
and R. H. Wiloox (U. 8. Dept. Agr, Yearbook 1921, pp, 227-^922, figs. 76).— 
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Geographic phases of the production of beef cattle are discussed and presented 
on dot maps. Areas of beef production and regions where feeds are grown in 
the United States, as well as statistics of various classes of beef cattle, are 
described and mapped. The four principal factors making up the cost of pro- 
ducing beef cattle are given as the Initial cost, operating expenses, building 
and equipment charges, and Interest on capital invested. Cost figures covering 
the raising and fattening of cattle showing quantities of feed, pasture, and 
labor necessary in keeping a breeding herd and in pro<lucing yearling feeder 
steers are presented here for cattle In the Corn Belt. Statistics of market 
receipts and of cattle slaughtered are mapped and presented in graphs. The 
discussion of prices Is based mainly upon quotations on the Chicago market. 

A study of monthly average prices of good beef cattle from 1901 to 1921 
develops the fact that during the first seven years of this period the market 
was relatively steady. Beginning with August, 1901, prices moved upward 
and continued in that direction for about a year. The peak was reached in 
July, 1902, steadily advancing until in 1915 a strong upward movement began 
which, with several sharp recessions, continued until August, 1919, when the 
average price of good heef stei^rs was $10.45 i>er KK) lbs., or an increase of 
nearly 274 per cent alvove the low point in December, 1904. In Septeml^er, 1920, 
liquidation began in earnest, and witli only slight recoveries the market con- 
tinued downward to the end of 1921. 

Since corn is such an important factor in the production of beef, the price 
of beef cattle is presented In terms of Imshels of corn covering a 12-year period 
from 1910 to 1921, inclusive A wide variation from time to time is indicated 
In tlie relative values of beef cattle and corn. When corn is relatively high 
cattle feeders are inclined to sell corn, Imt wdieii it is relatively cheap higher 
return is sought l)y feeding to cuttle. A comparison of cattle prices with their 
purchasing power In terms of general commodities from 1878 to 1921 shows 
that up to 1912 cattle were relatively Idgher in price than other commodities. 
From that time until 1914 tliey were about equal, but the purchasing power 
began to decrease, and from 1915 to 1919, wliile cattle prices had a sharp ad- 
vance, it <lld not equal that in price of general c'ominodities. From 1919 
through 1921 botli cattle prices and purchasing power had a sharp decline, 
but up to the end of 1921 the purchasing power of cattle was still considerably 
below the actual price. 

U. S. Department of Agriculture standard grades for cattle are noted. Beef 
consumption and trends of production are statistically and graphically pre- 
sented. 

Unit requirements for producing market milk in Delaware, J. B. Baiw 
and R. P. Hons (U. /?. Dept. Apr. Bui. JlOl pp. 16 ). — Records were 

obtaincMl by regular monthly 24-hour visits to 15 farms in 1919-20 and 16 in 
1920-21. Computed on the basis of the nimiher of cows kept In the herd for 12 
cow months, the first year's study included 248.7 cows, with an average yearly 
production of 5,556 lbs. of milk averaging 3.6 per cent of butter fat. The 
second year's 8tu<iy included 281.6 cows, with an average yearly production of 
5,826 lbs. of milk and an average butter fat test of 8.6. The Holstein breed in 
l>oth grade and purebred animals far outnumbered all the other breeds com- 
bined. A few Guernseys and Jerseys were found. 

Tlie requirement items tabulated include feed, bedding, and pasture, human 
and horse labor, and other costs, which were building and equipment charges, 
herd charges for taxes. Insurance, veterinary service, and medicines, Interest 
on the cow Investment, cost of keeping a bull, motor truck charge, and cash 
hauling of milk. These are tabulated per 100 lbs. of milk produced in winter 
and In summer and per cow kept during each season and for the entire year. 
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The credits for calves and manure for the entire year amounted to 18.2 per 
cent of the total cost of production, whereas labor amounted to 18.7 per cent, 
and other costs, Including depreciation on the herds, 80.8 per cent. In other 
words, calves and manure failed by a small margin to equal the labor cost and 
by a wide one to balance the other costs. 

The net cost, quantity, and percentage of milk produced by each herd during 
two winters and two summers are tabulated In an ascending scale For the 
first winter 84.7 per cent of the milk was procluced at $3.88 or less jier 100 lbs. 
The schedule of costs for the second winter shouTi a sharp increase in price 
after 84.1 per cent of the volume of milk was produced. At $4.96 only 6.7 per 
cent more milk was produced, but at an increased cost of 95 cts. per 100 Ihs. 


Nummary of requivemenig for produeing milk in Delmcarr^ 1920-21 and 1921-22. 


Item. 


Per 100 pounds of milk. 


Per cow. 


Welphtetl 


Winter 


Summer 


average, 
entire yoar. 


Total concentrates pounds. . 

Total dry ronghage do ... 

Silage and other succulents do 

Bedding do 


Pasture 

Human labor hours. 

Horse labor do 


Total other costs, except depreciation on cows 
Depreciation on cows 


53.7 

15. 5 

114.2 

0.5 

91 0 

10.3 

17.9 

3.4 

$0.01 

$0,002 

$0.08 j 

$0.48 

2.6 i 

2.5 

0.5 

0.4 

$0.70 

10. 76 

.24 

.23 


l.SfiS 
3,280 
2,700 
578 
$0.34 
$14.08 
240.1 
23.8 
$42. 34 
12.60 


Of the cost of producing milk 53 per cent i« attributed to feed, bedding, and 
pasture. The average costs of producing milk were and $3.70 i>er 100 lbs. 
for the two winters, respec’tively. The costs for the two summers were, simi- 
larly, $2.40 and $2.19. 

Why costs of milk vary, P. E, McNall and D. H. Mitchell {^¥siconsin 8ta. 
Bui. S45 (1922), pp. 24, flgs. 4). — Keconls from tlie producing herds on 24 dairy 
farms at Oconomowoc and Summit in Waukesha County, Wls., varying in num- 
ber of cows from 8 to 28 and averaging 16, were taken as the basis of this 
study by the station and the State Department of Markets, cooperating. Four 
of the herds were purebred, 10 were part purebred and lairt grade, and 9 were 
all grade. Seventeen were Holstein, 4 Guernsey, 1 Jersey, and 2 were of mixed 
breeds. The data were collected by the dairy accountant in charge of the regu- 
lar cow-testing work, who did the testing and collected cost data from each 
farm ejich month. 

The average cost per 100 lbs. for the year ended August 31, 1921, was $3.02, 
ranging from $1.88 In May to $4.01 in Noveml)er, and from $2.61 for the six 
summer months to $3.40 for the six winter months. Feed and liedding were 
the most variable of the three costs, showing the maximum variation of 9.9 per 
cent, while labor varied 3.6 per cent and other costs 0.3 per cent. Feed and 
befiding amounted to an average of 54 r)er cent of the net cost for the year, 
ranging from 39.2 per cent in June to 02.8 per cent in November. Expressed in 
money terms, milk was produced 72 cts. per 100 lbs. cheaper for feed in the 
summer than in the winter. Labor expense wiis found to be much less variable 
than feed. The rather shai'p rise in September was due to the small volume of 
milk produced. Variations in cost other tlian feed, bedding, and labor are due 
to changes in credit items or abnormlly high costs of one kind or another. 
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The net cost of keeping a cow for the year was $215.25, of which $116.66 was 
for feed and bedding, $56 for labor, $42.59 for other costs. The winter costs 
were $127.41, compared to $87.84 for the summer. 

It was found that 63.8 per cent of the milk was produced at average cost or 
less. Production was found to be the greatest factor influencing costs. When 
the herds were arranged in the order of their average milk production per cow 
into three equal groups containing, respectively, the 8 herds of lowest, medium, 
and highest average production per cow, the concentrate requirements per cow 
for the various groups were pror>ortional to the milk yield. When the yearly 
requirements for tliese groujis were reduced to the requirements for 100 Ihs. of 
milk, it was significantly indicated that the higher i>roducing cows showed 
marked economy in all items except concentrates. The total difference between 
the highest and the lowest producing groups was $1.18 per 100 llis., group 2 pro- 
ducing milk 81 cts. per 1(K) lbs. cheaper than group 1. It is shown that group 
3 in spite of heavier feeding of gram and added costs per cow produced milk 
cheaper by 37 cts. jier 100 lbs. than did group 2. 

It is coiKduded that the concentrate ration C(»uld i>rolitahly be increased to 
tlvat point where the cost of the last increase of grain would just equal the 
saving on the fixed charges, such as rougliage, labor, and bousing due to the in- 
creased milk (low. 

[Economic and crop conditions on the Ynma Kt^clamation Project Ex- 
periment Farm in 1910 and 1920], E. G. Noble (U. 8. Dept, Agr., Dept. 
Oirc. 221 {J922), pp. 5-12, IS, U, flg. tabulated summary is given of 

irrigation development on this project during the D-year jieriod 1012 to 1920, 
iiKlusive. Tabulations are given showing also the yields and farm value of 
crops grown in 1919 and 1920; the acreage, production, and farm value of the 
principal crops grown in the 10-year period 1911 to 1920, inclusive; and an 
inventory of live stock on hand at the close of each year of the same iieriod. 

[Cost of production on the North Dakota demonstration farms], B. I. 
Olsen {.Worth Dakota 81a. liuL 16S {1922^, pp. ^51, 55, 5i). — The records 
submitted in the sixteenth annual report of the 20 demonstration farms in 
North Dakota for tlie crop year 1921 were furnished by the managers of the 
farms. Costs and income for specific crops and for each of the farms are tabu- 
lated, with analytical notes. An earlier refnirt was noteil (E. S. U., 45, p. 293). 

Farm lands available for settlement, B. Hknuerson {U. 8. Dept. Agr., 
FamierH' Bui. 1271 {1922}, pp. figs. 11). — Information concerning the 

various sections of tlie United States where farm lands are still open to settle- 
ment has been brought together here, covering the cut-over, drainable, irrigable, 
and dry-farming and graying lands by important districts where they are 
located. Tliey are described and mapped, and the (*ost of clearing and sub- 
duing a farm Is estimated. Ac'quisltion by homesteading or by the purchase of 
State and school lands, Carey Act land, Indian lands, and railroad and other 
large tracts of undeveloped land held by private agencies is briefly considered. 
A list of State immigration bureaus, State officers in charge of State lands. 
States publishing lists of farms for sale or rent, and Indian land subje<n to 
sale or lease, 1922, is given In an appendix. 

Renting dairy farms, H. A. Tubnkk (U. 8. Dept. Agr., Fanners' Bui. 1B72 
(1922), pp. 24). — Field studies were made in Jefferson and Montgomery Coun- 
ties, N. y. ; Salem, Sussex, and Warren Counties, N. J. ; Clinton C^ounty, Mich. ; 
Kane County, 111, ; Green County, Wls. ; and, to a smaller extent, In other coun- 
ties in these and in other States to ascertain conditions under which dairy 
farms are rented Recourse was had also to the tenant records taken on share- 
rented dairy farms in connection with farm management surveys previously 
noted (B, 8. R., 84, p. 502 ; 38, p. 877 ; 39. p. 689). 
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The discussion is devoted mainly to customary practice in renting dairy 
farms for half of all receipts. Land, buildings, and fences are furnished by the 
landlord, who usually pays the taxes against the real estate and provides the 
materials for fence repairs. Man labor is almost always provided by the 
tenant. Work animals are furnished by the tenant, and farm machinery and 
tools usually, but by no means Invariably. The landlord owns half or more 
than half of the cows where a large herd is kept. He fretiuently owns it 
entirely when a tenant first comes on his farm. The tenant usually has a half 
interest in stock raised. Keceipts from sale of milk and crops are shared 
equally. Upon a change in tenants the Jointly owned live stock is commonly 
divided inU) two lots as nearly equal as possible, either one of which the land- 
lord is privileged to choose. Usually tenants are required to buy a half Interest 
in the grain on the farm when they come or supply an equal amount when they 
leave. Half the grain remaining Is theirs. Variations and exceptions to the 
rule are noted. 

On share-rented farms in the Northeastern States, of which dairying Is Inci- 
dental to crop farming, it is usual for the tenant to furnish the labor, the farm 
machinery, the horses, and all other live stock as well. The tenant gets all of 
the receipts from the live stock and half of the crops, but he must feed his 
horses and other live stock from his own share of the crops or buy feeil for them. 

The smaller and Inferior farms offered for rent are usually taken on a cash- 
rent basis. On cash-rented farms on which the receipts are largely derived from 
sales of dairy products the rent can ordinarily be conveniently paid out of the 
milk check if the payments are distributed fairly evenly over the year or that 
part of the year when most of the milk is sold. 

The bulk handling of grain, with special reference to the Pacific Coast 
States, E. N. Bates and A L. Hush {U, H. Dept. Agr., Farmera* Hvl. 1290 
(1922), pp. 22, ffgs. 17). — The chief advantages of hulk handling are the saving 
of time and labor, the reduction in the cost of handling, the elimination of the 
cost of the bags, the prevention of waste from leaky bags, the ease and accuracy 
of in8r>ecting the grain, and the convenience with which bulk grain can be 
conditioned and cleaned. 

The necessary farm and elevator equipment for handling bulk grain, particu- 
larly in the Pacific Coast States, Is described, as well as farm storage facilltiefi, 
such us bins, permanent granaries, and farm elevators. 

Weather, Crops, and Markets (f7. S. Dept. Agr., Weather, Crops, and Mar- 
kets, 2 (1922), Nos. 19, pp. S9S-408, figs. 2; 20, pp. Ji09~Jt2J,, figs. 4; 21, pp. 
425-456, figs. S; 22, pp. 457-480, figs. S). — These numbers contain for the weeks 
ended October 31 and November 7, 14, and 21, 1922, the usual weekly notes on 
the weather and its relation to crop conditions, with temperature and precipita- 
tion maps, and statistical reports on market receipts, prices, and the position 
in the market of important products and classes of crops and live stock, to- 
gether with special articles on market conditions. The November crop report 
submitted in No. 21 is devoted mainly to the estimated production and condi- 
tion of the 1922 corn crop. A condensed summary of production, yield per 
acre, quality, and farm price of important crops up to and including November 
1 Is given. Tlie report on estimated crop conditions November 1, with com- 
parisons, is given by States, as are also the usual estimated farm value of 
important products and averages of prices received by producers. Data sum- 
marising the monthly forecasts of production of certain crops, 1912-1922, with 
preliminary and final estimates, are tabulated. 

[Yearbook statistics of crops and live stock production and trade] (U. 8, 
Dept Apr, Yearbook 1921, pp. 71-76, 607-845).— V. S. Department of Agricul- 
ture statistics of grain crops, crops other than grain crops, farm animals and 
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live stock products In the United States and In foreign countries In 1921, with 
summaries for earlier years, and data as to the Federal meat Inspection are 
tabulated. Compilations are given of exports and Imports of agricultural prod- 
ucts. Miscellaneous statistics Include among other Items crop summaries, 
harvesting and planting dates, prices of things farmers buy, wages of farm 
labor, and implements and equipment used, etc. Various cost data have been 
assembled and in most cases are comparable. Live stock figures are comparable, 
excepting those for dairy cows. The data on cost of tractors, motor trucks, 
sugar beets, beans, cotton, potatoes, tobacco, grain sorghums, and apples arc 
comparable for the various regions concerned. 

AGEICTILTURAL EDUCATION. 

Status of the rural teacher in Pennsylvania, Lk R. A. King (U. S. Bur. Ed. 
Bui. 34 U921), pp. TV -{-87, pfjH. 6 ). — This study was made in an endeavor to 
collect data with regard to the personal, social, and ec'onomic status of 
teachers In the one-teacher schools In the open country, conditions under 
which the work Is conducted, academic and professional preparation and 
training, certification, experience in teaching and tenure, and salary. Question- 
naires were distributed during the school year ended with June, 1918, among 
the one-teacher rural schools of 18 Cinmties of the State selected sit random, 
except that 8i>e< lal precaution was taken that the eastern, central, and western 
sections should be reiiresented. Replies were received from 1,450 teachers, of 
whom 1,110 were women and 340 men. Of these 45 per cent hold provisional 
certificates, 24.7 professional, 12 permanent. 18 normal school certificates or 
diplomas, and approximately 0.3 per cent college provisional or permanent cer- 
tificates. Aside from the data derived from replies to the questionnaires, 
additional infonnutlon was obtained from county superintendents and from 
the principals of 13 State normal schools, Oertain other data from secondary 
sources were used to a limited degree. 

Investigation of the working conditions of rural teachers shows that their 
schools range in size from 3 to 08 pupils, with an average of 26. The median 
numlier of class recitations Is 25.6, varying from 9 to 50 per day, and 25 per 
cent of the teachers have school programs of 80 or more recitations per day. 
Only 81 per cent of tlie schools have libraries containing from 10 to 400 volumes, 
but 43 per cent of the rural teachers have awess to other libraries. Tlie 
teachers are supervised only from 15 minutes to 8 hours school year, 
and the superintendent makes on an average one visit each year of from 30 
minutes to 1 hour. Only 28 per cent of the teachers reported parent- teachers’ 
organizations or any other type of community activity in connection with 
their schoola 

The academic and professional training was found to he c*om])aratively low. 
Of this group 76 per cent had no normal school training, and of the remain- 
ing 24 per cent which had attended a normal school for i)erlod8 ranging from 
6 weeks to 4 years in length, only 18 per cent completed the course. 

Examination of the certificate situation of five typical counties over a period 
of three years, 1917 to 1919, sliowed a tendency toward marked increase in 
the number of provisional certificates and a consequent decrease in the number 
of normal school certificatea 

The experience of teachers in the one-teacher rural schools average 8.7 years. 
The average experience for men teachers is 7 years and for women teachers 
822. It Is estimated that there will be required In this State each year between 
5,000 and 6,000 new teachers, which makes it imperative that additional train- 
ing faeUities be provided. 
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The salary situation explains in a large measure the instability of the 
teaching force among the smaller villages and rural districts. 

A suggestive empirical analysis of the work of the teacher of vocational 
agiiciilture in the public high school, T. H. Eaton (Focot E4. Mag,, i 
(J9M)f No, 4, pp, 258-261). — A tentative outline of some of the jobs of the 
teacher of agriculture in the vocational department of the public high school is 
presented here, as drawn up by a group of graduate students in teacher training 
at Cornell University. 

Part-time cooperative courses, C. F Klinkfklteb {Fed. Bd. Vocat BUI. BuL 
78 {1922), pp. 29). — The part-time c<»operative course Is one designed to meet 
the needs for trade preparatory training in communities ranging in size from 
the small city of 8,000 to 10,000 population to the largest cities. Its organiza- 
tion does not disrupt the existing public school organization, but merely adds 
another course to the curriculum. A large number of boys who would otherwise 
enroll in the commercial course of the high school prefer the part-time courses. 
They may be established in a community on such a basis ns to be open to 
pupils as soon as they reach the age for securing an employment certificate. 
It has been demonstrated, however, that a large percentage of the pupils will 
be held in such a course for several years beyond the period at which they 
would otherwise have severed all connection with the regular school program. 
Enrolluiont should not be restricteil only to those who have had tw^o years of 
high school work. Cooperative courses are true part-time courses In that they 
offer technical, related, and academic instruction during part of the working 
day of pupils employed regularly in industry, and they are based upon a close 
cooperative working relationship between the industries and the public school. 

The advantages and disadvantages of the two shift half-day-about plan and 
the two-week*about or month-about plan are discussed. A typical course of 
study for a two-year course is drawn up. A suggested curriculum. Including 
English, shop mathematics, trade sciences, mechanical drawing, coordination 
between theory and practice, and Industrial history, Is set up and discussed at 
length. 

Measuring results In home project work, C. Colvin {Vocat. Ed, Mag., 1 
{1922), No. 4, pp. 261-264)- — 'I'he seven elements of plan, record, efficiency In 
performance, economic income, skills, knowledge, and attitude were wncludefl 
to be important In home project work, and 260 teachers of vocational agrlciil 
ture gave them the relative Importance of the average scores of 16, 13, 10, 10, 
12, 16, and 15, respectively. 

The use of a standard score card is n^commended as a guide in teaching. 
Two problems presenting themselves for future study are the establishment 
of objective standards of excellence wherever poasible and the correlation of 
each of the elements named with general merit In the project and with each 
other. The complete score card for judging the success or failure of pupils 
in home projects, with a form for a summary record of the project. Is given. 

Home economics education; Organization and administration, J. T. 
Bebry and A. B. Richardson {Fed. Bd. Vocat. Ed. Bui. 28, rev. ed. (1922), pp. 
y+5i^).— -This bulletin is a revision of one previously noted (E. S. R, 41, 
p. 494). 

Self-supporting home economics departments, H. W. Calvin (U. S. Bur. 
Ed., Home Econ. Circ., 15 {1922), pp. 6). — ^This discussion Is largely confined to 
the problems of preparing lunch In small schools. Huggestlons are made as to 
the preliminary work of arranging a course in foods to functi<m with the lunch 
service. This Is to be followed by the preparation of theory lessons intended 
to develop a knowledge of elementary nutrition and dietetics, of proper food 
combinations, and of the production, marketing, and care of food, wltti spe- 



1928} 


MISCELIJkNBOUS. 


297 


dal eaiphaais upon sanitary practices. The preparation of the larger recipes 
from experiments wUli small quantities is recommended. Suggestions are also 
made as to the cooperation of other teachers In serving hot foods. 

An ajjpriculturai school for young girls, H. Saunier (Jour, Agr, Prat,, 
n. ser., S8 (1922), No, 28, pp. 53-56, figs, 5 ). — A school at Gometz-le-Chatel 
( Seine-eMlisc ) , France, providing both theory and practice in a number of 
farming operations, is described here. 

Productive farming, K. 0, Davis (PhUadclphui and Londott: J. B, JAppin- 
cott Go., m2, 5. €(i., rev. and eui,, pp. Vlfr-i-JfOS-pA XXI X, pi 1. figs, 252).— 
Ill this edition of a textbook ])reviously noted (E. S. U., 44, p. 7^), the chapter 
on swine has been row ritten, enlarged, ami adapted to home-project methods. 
To the chapters on sheep and ptoiltry have been added matter on iirojects, de- 
bates, and c'ontests, and new references are given. 

Tropical agriculture for rural .schools, S, D W. Mills and A. DomInotjez 
Nikves (Nociones dc Agriculiuva Tropical para las Escuelas Rurales. Boston 
and Jjondon: I). C, Heath d Co., 1921, pp. A A17-f figs. 207).— This is a 
textbook for Spanish-speaking countries in tlio West Indies, prepared with the 
editorial assistance of ,1. radln. It gi\es briefly some elementary principles 
of botany, and then describo.s the best methods of cultivating the principal 
crops of tlu*^<‘ n'gions and pests and diseases to he combated in growing them 
8UC(‘essfiilly. 

A course to train specialists in agronomy, I). W. Uorertbon (West. Ganad. 
Soc. Agron. Proc., 2 (1921), pp. 15-19 ). — An outline Is given arranging Bubject 
matter under the spc^dal group hea<lings of <T(q>«, soils, and plant breeding, 
with the distribution of crHit hours for each. Prerequisites for agronomy 
subjects and the distribution of studies in a four-year course are included in 
this reiHirt. 

Poultry Judging for use of Virginia boys* and girls* poultry club mem- 
bers, A. L. Dean (Fa. Agr. GoL EjJ. Bui 75 (1922), pp. Si, figs. 35). — Steps to 
follow in Judging poultry are outlined, and suggested charts are given for 
scoring a number of the important breeds. 

Twenty lessons on dairying for dairy club members, F A. Buchanan 
(TVl Agr. Col Ext, Bui 72 (1922), pp. 74, figs. H). — This bulletin presents an 
outline on the care of tlie dali 7 cow, dairy rations, the production of clean 
milk, the showing and judging of dairy cattle, and diseases and parasites. 

Reference nuinual for the selection, construction, and care of clothing, 
E. Oliver (Fa. Agr. Col Ext. Bui 77 (1922), pp. 51, figs. 13) — This is ;i brief 
reference manual for use in studying the recognition and selection of clothing 
textiles, the simple constructhe processes involved in garment making, and 
the general care of clothing. 


MISCELLANEOUS. 

Yoftrbook of the Department of Agriculture, 1021, H. C. Wallace et al. 
{V. S. Dept. Agr. Yearbook 1921, pp. figs. 397 ). — This contains the 

report of the Secretary of Agriculture; ftve special articles abstracted else- 
where In this issue ; and the usual statistics, noted on page 204. 

The work of the Yuma Reclamation Project Experiment Farm in 1910 
and 1020, E. G. Noble (U. S. Dept. Agr,, Dept, Oirc. 221 (1922), pp. 37, 
figs. 11 ). — This report Includes a summary of meteorological observations from 
3011 to 1920, a review of agricultural conditions on the project, and a report 
of the work on the experimental farm during 1919 and 1920. The experi- 
mental work reporteil is for the most part abstracted elsewhere in this issue. 
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Annual Report of Florida Station, 1921, W. Newell et al. {Florida 8ta, 
Rpt. 1921, pp, 88+///) .—This contains the organization list, a financial state- 
ment for the fiscal year ended June 30, 1921, a general review of the work of 
the station during the year, and departmental reports, the experimental fea- 
tures of which are for the most part abstracted elsewhere in this issue. 

Thirty-fourth Annual Report of Michigan Station, 1021, R. S. Shaw 
ET AL. {Michigan 8ta. Rpt. 1921, PP - 151-6S6, figs. P9).— This contains a financial 
statement for the year ended June 30, 1921 ; reports of the director and heads 
of departments on the work of the station during the year, the experimental 
features of which have been for the most part abstracted elsewhere In this 
issue; and reprints of Bulletins 289-292, Special Bulletins 103-106, Technical 
Bulletins 49-51, and Circulars 44-47, all of which have been previously noted. 

Report of the Dickinson Substation, 1920—1921, L. Moomaw {North 
Dakota Sta. Bui. 160 {1922), pp. 32, figs, This bulletin consists of the 
report of this substation for the years 1920 and 1921. The experimental work 
recorded is for the most part abstracted elsewhere in this issue. 

WiUiston Substation Report, 1914—1920, C. IT Ruzicka {North Dakota 
Sia. Bui. 158 {1922), pp. 104, 16). — ^The experimental work reported In this 

report of the superintendent of the substation Is for the most part abstracted 
elsewhere in this issue. 

Sixteenth annual report of the demonstration farms, 1921, B. I. Olsen 
(North Dakota 8ta. Bui. 163 [1922], pp. 55). — Weather conditions during the 
growing season of 1921 and data as to cost of crop production, yields, and 
wheat milling and baking tests are briefly summarized. The exjx'ri mental work 
reported Is for the most part abstracted eleswiiere In this issue. 

Report of Porto Rico Station, 1921, D. W. May et al. {Porto Rico Sta. 
Rpt. 1921, pp, /V+27, pU. 4). — This contains the organization list, a summary 
by the agronomist in charge as to the general conditions and lines of work 
conducted at the station during the year, and reports of the chemist and as- 
sistant chemist, horticulturist, plant breeder, assistants in plant breeding and 
horticulture, entomologist, and specialist in farm management. The exi)eri- 
mental work reported is for the most i>art abstracted elsewhere in this issue. 

Reports of West Virginia Station, 1917—1918 and 1919—1920, J, L. 
Coulter {West Virginia Sta. [Bien.] Rpts. 1917-18, pp. 461-469, ]>l8. 2; 1919-20, 
pp. 409-524, pis. 13). — These reiKU’ts f*ontain, respectively, financial statements 
for the fiscal years ended June 30, 1917 and 1918, and 1919 and 1920, together 
with reports by the director on the >vork and publi(‘ations of the station during 
the respective biennial periods. 

The rise, development, and value of the agricultural esxperlment sta- 
tion, J. T. Jardine {Oregon Sta. Virc. 26 {1922), pp. 38, figs. 20). — An historical 
account of the development of experiment stations is followed by a description 
of the work under way ut the Oregon Station and its substations and a dis- 
cussion of the principal results it has obtained and some of its future needs. 

Bimontlily Bulletin of the Western Washington Station {Western WosA- 
ington Sta. Bimo. Bui., 10 {1922), No. 4, PP- 65-88, figs. 4)- — In addition to 
articles abstracted elsewhere in this issue, this number contains brief articles 
entitled Abortion and Associated Disturbances In Dairy Cattle, by W. T. John- 
son ; Fall and Spring Planting of Fruits, by J. L. Stahl ; and Short Courses fbr 
Western Washington Farmers. 



NOTES 


Delaware University and Station.— Following the death of Dean B. L. 
Smith, Dr. C. A. McCue, dean of the school of agriculture and director of the 
station and extension service, has been appointed dean of the men’s college 
of the university and vice president from March 1 until July 1. During this 
time M. O. Pence, county agent leader, will act as director of the agricultural 
extension work. 

G. T. Baker has been appointed assistant chemist, vice S. C. Noble, resigned. 

Kansas College. — The west wing of Waters Hall is expected to be completed 
by June 1. This wing will be a limestone structure, three stories in height 
and costing about $250,000. The first story and basement will be occupied by 
the dairy department, the second story by the poultry department, and the 
third by the department of agricultural economics. 

Plans have been completed for a new seed house on the agronomy farm. 
This is to be a 2-story building 30 by 60 ft with facilities for cleaning and 
storing seed, Including a special roof structure^ to 8Upi>ort heavy loads of seed 
corn. 

Experiments relating to vitamins in animal nutrition are being conducted 
with dairy cattle, swine, chickens, and small experimental animals. These 
experiments Involve nutrition as such and also the relations of vitamin deficiency 
to disease susceptibility. The work is carried on cooperatively by tlie depart- 
ments of bacteriology, dairy husbandry, veterinary medicine, poultry husbandry, 
chemistry, and animal husbandry in four projects, and is supported in part by 
Adams funds and in part by State funds. 

Kentucky Station. — Ralidi Schneider, chemist in the public vservlce labora- 
tories, has resigned. James H. Martin has been appointed asslsUint chemist 

Missouri Poultry Station.— Authority has been granted by the State Poultry 
Board to conduct a State testing plant for the purimse of fui'nishing authentic 
I)rodiiction records for i>oiiltr\ hm*ders of Missouri. Seven hundred birds 
will be re(’eived for testing and trapnested, certificates of egg production being 
issiu'd at the en<l of eaeli }ear. The testing plant will be managed along the 
same lines as the National Kgg-Laying C^mtest, although it will iu nowise bo in 
the nature of a contest. 

Thirty new poultry houses have re<’ently been constructed and for the present 
will be used In work by the students receiving vocational training. 

The laboratory of the department of pathology and hygiene has bet^n re- 
tHjulpiied, and a new' ho.spital building to house birds under experimentation is 
being planned. Dr. Si vert Erik.sen has assumed his duties as station patholo- 
gist, and Noel Hall, formerly with the State Marketing Bureau, has been 
appointed extension poiiltryiuan. 

Rhode Island Station. — John B, Smith, formerly of the Texas Station, has 
been appointed associate In chemistry. Waldo L, Adams has succeeded Alfred 
J. Mortham, resigned, as assistant chemist 

Virginia Truck Station.— J. W. Trotter, assistant horticulturist has re* 
signed to become instructor In horticulture In the North Carolina College and 
has been succeeded by M. M. Parker, a 1922 graduate of Cornell University. 
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West Virginia Station.— A (lair> barn is being erected at a cost of $30,000. 

Wisconsin University and Station. — A new section of the plant pathology 
greenhouses is nearing completion. The addition is 64 by 20 ft In size, and is 
intended for use in connection with work on the relation of enviroment to 
plant development and plant diseases, especially in the control of soil tempera- 
ture, soil moisture, and humidity. A series of experimental projects is already 
housed in the new stnicture, 17 staff members, State and Federal, and 21 
graduate students using the new equipment. The cost of the new greenhouse 
and laboratory facilities is about $17,000. 

A tract of 95 acres of land leased for experimental work since 1916 at the 
Hancock Substation was acquired by purchase last November. Experiments 
in the farming of sandy soils will be continued on this area. 

Dr. L. J. Cole, chairman of the department of genetics, has been granted leave 
of absence for one year, beginning July 1, to take charge of the animal hus- 
bandry division of the Bureau of Animal Industr>\ U. S. Department of Agri- 
culture. John M. Fargo of the department of animal husbandry has been 
granted leave of absenc*e for the remainder of the college year to take up 
graduate work at Harvard University. 

West Indies and Caribbean Service of the U. S. Weather Bureau. — The 

organization of this imp<»rtnnt division of the National weather service has 
been eomplet(‘<l and is now in full operation. It includes forecast, climato- 
logical, and aerial research branches, and issues dally forecasts and storm 
warningvS and inontlily and annual summaries of (dimatological data uniform 
with those ollun’ divisions of the Weather Bureau. The service enlists the 
cooperation with the Weather Bureau of 2.5 distinct local Government agencies 
and iiududes 500 stations distributed as follows: Borto TUco, Virgin Islands, 
and Panama Canal Zone, including Panama, 100; British (Colonies, 185; Cuba, 
40; Haiti, 35; Santo Domingo. 55; Guadeloupe and Martinique, 35; Venezuela, 
22; Dutch AVest Indies, 18; Yucatan, 8: Colombia, 2 

The service is of agricultural ini{M>rtHnce to this country especially because 
of the large and rapidly merf^sing amount of American capital Invested In 
agricultural enterprises in the West Indies, and in connection with the work 
of the agricultural experiment stations maintained by the Federal Government 
in Porto Rico and the Virgin Islands. A dominant factor in crop production in 
this area is the amount and distril)ution of rainfall The service makes this 
valuable information for the first time available for general .study and use. 
Th(* occurrence and movements of tropi(‘al storms are recorded, and warnings 
are issued. Observations on evaporation, water temi>erature. and (‘arthqiiakei! 
are also reported. 

Industrial Fellowship for liesearcli on Edible Gelatin. — An industrial 
fellow.ship in the Mellon Institute of Industrial Resc^arch of the University of 
Pittsburgh has been estai)llshed by the Edible Gelatin Manufacturers of 
Aineri(‘a, Incorporated, for the purpose of ascertaining the food value of this 
{product in its applications in the American dietary. In addition to experi- 
ments, a correlation of all available facts regarding edible gelatin will be made, 
to be held at the disposal of all users and prospective users of the product. 
The present incumb(n\t of the fellowship is Dr. Thomas B. Downey. 

Closing of Research Station of Olympia Agricultural Company, Ulm* 
Ited. — Owing to the death of Lord Manton, the founder of this department, it 
has been found necessary to bring its work to a close. Dr. Charles Orowthfr, 
who has been in charge since its Inception, has been appointed principal of the 
Harper Adams Agricultural College at Newport-Salop. 
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To those who are interested in I’ollowinff tlie history and develop- 
ment of the Federal Department of Atfriculture, the annual acts 
making appropriations for its support afford a valuable source of 
information. They jii'escribe the prospective lines of work of the 
Department in considerable tletail, and limit quite rigidly the scope 
and direction ol its activities. When properly interpreted the}' also 
serve as a ns<*ful basis ot comparison for a period of years, although 
lor various reasons it .seldom happens that successive acts are directly 
comjiarable without more or less explanation. 

'I'he latest of these measures, signed by Pre.sident Harding Feb- 
ruary 20, li)23. and making appropriations for the fiscal year ending 
dune 30, lt)2-l, is no exception in this resjiect, for it presents a num- 
ber of important deviation'^ from its jiredecessors. Thus, it carries 
a total of it'0t),r)3(),0r»3. an a})])arent increase of $32,702,480 over that 
of the previous year, or nearly 90 per cent, but as regards ^\llat may 
be termed the regular work of the Department practically all of this 
large increase is nominal. Xo less than $.'12,.3oo,000 is absorbed by 
two appropriations for road construction hitherto carried el.sewliere. 
One of these* pro\ ides $29.300.0(K) for the cooperative construction of 
rural post roads and the, other $3,000,000 for the construction of 
forest roads and trails. 

It is also imjiortant to state that the appropriation act for 1923 
has been supplemented by subsi‘quent allotments in three deficiency 
acts to an amount aggregating $709,980, so that when these are taken 
into account the funds available for the Department next year will 
be actually somewhat smaller than those for the current year. Re- 
ductions have in fact lieen made in a number of items, largely upon 
the recommendation of the Bureau of the Budget, which it will be 
recalled now passes upon the estimates of the various executive de- 
partments. The congressional seed distribution is completely elimi- 
nated, and the allotment of $360,000 formerly carried for this pur- 
pose is only partially offset by the inclusion of a new item of $200,000 
for the printing of the publications Diseases of the Hoi-se and 
Diseases of Cattle for exclusive distribution by Memliers of Con- 
gress. Taken as a whole, the act provides for the maintenance of 
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most projects on the existing basis, but with some curtailments and 
some incipases. 

Another complication always met with in attempting to ascertain 
the Department’s actual financial resources is found in the la)*ge 
funds provided in channels other than the appi'opriation act. Chief 
among these are the continuing appropriations, such as $3,000,000 
per annum for the Federal meat iuspeiition, $4,580,000 for the exten- 
sion ivork under the Smith-Lever Act, and a number of funds for 
the construction of roads and trails and other purposes by the Forest 
Servi(*e. These appropriations aggregate for the fiscal year 1924 
$12,220,000. There will also be available for either 1923 or 1924 
funds aggregating $140,000 carried in the final deficiency bill, in- 
cluding $40,000 for developing the use of airplanes as a means of 
distributing insecticides for the control of the boll weevil and other 
cotton insects, and $100,000 for the exploration of rubber-])rodiicing 
regions and studies with rubber-producing plants. Still otlier funds 
are jirovided in a joint resolution enacted March 3, 1923, applying 
to all departments of the Government, and continuing the so-called 
‘‘$240 bonus'’ paid to most employees whose salaries do not exceed 
$2,500 per annum, the allotment for the Depai’tment of Agriculture 
for this purpose being $3,341,800 for the ensuing year. 

No increases in salaries as regards chiefs of bureaus and other 
statutory employees are provided in tlie appropriation act, and a 
separate measure establishing a number of these salaries at a ma- 
terially higher level, which passed the House of Representatives and 
was awaiting consideration by the Senate following a fa\oral)l(‘ 
report by its Committee on Agriculture and Forestry, failed of enuct- 
uient. The act. however, does continue and enlarge the provisions 
of the previous year raising the maximum limit of $4,500 for members 
of the scientific staff paid from the Department's general appropria- 
tion'^. This action will permit the payment of salaries from lump 
funds during the coming fiscal year as high as $6,500, the* number 
of individuals eligible to receive over $5,500 being increased from 
3 to 5, and of those who may receive salaries above $5,000 but not 
exceeding $5,500 from 8 to 12. 

The entire situation as regards Federal salaries was also materially 
altered by the passage in the closing horn's of the Congress of what is 
known as the Classification Act of 1923. This act prescribes a sys- 
tem of classification for most of the civilian personnel of the Govern- 
ment, establishing salary schedules for a professional and scientific, 
a sub]jrofessional, a clerical, administrative, and fiscal, a (uistodial, 
and a clerical-mechanical service. Of these, the professional and 
technical service is made up of seven grades, with a salary range from 
$1,860 to $7,500, or even liigher if specifically authorized by law. 
A tentative allocation has already been completed for employees in 
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Washington, and a survey of the field services is to be undertaken. 
In no case, however, will the final allocation become effective until 
duly 1, 1924. 


The chief innovation cari-ied by the new appropriation act is a 
reoi^ganization of some of the Department’s activities relating to 
extension, experiment stations, publications, and home economics. 
tTnd(‘r this reoi'ganization tlie States Relations Service, established 
in 1915 to represent the Depaitment in its relations with the States, 
and tlie Division of Publications, one of the oldest branches of the 
De])artment, will be discontinued on ,)uly 1, l92o. In their stiaid 
are set up as separate units Offices of Editorial and Distribution 
Work, an Offici* of Experiment Stations, and an Extension Service, 
wliile the work hitherto carried on by the Office of Home Economics 
of the States Relations Service is given tlie status of a <e]airati‘ 
bureau. 

The Office of Experiment Stations, originally oiganized in 188 S 
to represent the Department in its relations with tla‘ State experi- 
ment stations, will eontinne to carry on the fnnetions wdiicli it has 
been discharging within the States Relations Sm'viee. Chief among 
thes(‘ fnnetions are the administration of the Hatch and Adams Acts, 
the j)reparation of h\rp( nnuntt Record and other ]>ublica- 

tions relating to the work of tlie stations, and the (‘ondiict of experi- 
iiieiilal work in Alaska, Haw’aii, (luum, and tlu‘ Virgin Islands. The 
office wdll retain substantially its present staff and organization, 
but w’ill function under the supervision of the Diiectoi* of .Scientific 
Work. 

The Extension Service wull combine with the piesent duties of the 
Office of Extension Work of the States lielatioiis Service the work 
relating to agricultural exhibits and motion pictures formerly car- 
lied on in the Divi.sion of Publications. In this connect ion a new 
supervls(»ry position, that of Director of Extension, is provided 
coordinate with the Directors of Scientific and of Regulatory Work. 

The establishment of the Bureau of Home Economics is a recog- 
nitiob of the increasing attention being given hy the Department to 
the home maker. Originally instituted in 1H94 under the dimffion 
of the first chief of the Office of Experiment Stations, Dr. W. O. 
Atwater, the nutrition investigations then undertaken have been 
gradually broadened to deal with household equipment, textiles, and 
other domestic problems, with a view to furnishing information both 
(liiwtly to home makers and through the extension workers and 
other agencies. Since the initial appropriation for the bureau re- 
mains at $71,760, the amount available for the present year, no 
immediate large scale expansion of this w^ork is anticipated, although 
it is expected that efforts will be made to coordinate more com- 
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pletely the numerous jirojects of interest to home makers in progress 
in various parts of the Department. 

Taking up the allotments of the various bureaus and ottlces in 
detail, the Office of the Secretary receives a total of $(),51i>,iJ;36, 
Included under this head by the plan of reorganization just referred 
to are the usiud payments to the States of $1,440,000 under the Hatch 
and Adams Acts, $1,300,00() for the supplementary extension funds 
in connection with the Smith-Lever Act, $1,284,350 for the Depart- 
ment’s own coo])erative demonstration xvork, and $760,000 for the 
Department’s printing and binding. This last item does not include 
the special item of $200,000 for the publication of the Disea.ses of 
the Horse and Diseases of Cattle, but represents a net reduction of 
about $80,000 from the funds available for the Department's print- 
ino during the current vear. 

Tlie Office of Experiment Stations receives as its initial allotment 
foi' statutory salaries and $()4,J]00 as its lump fund for gen- 
eral expenses. A redaction from $75,000 to $70,000 is made for the 
Alaska Stations, with no changes in the present grants of $50,000 
each for Hawaii and Porto Rico, $15,000 for (luam, and $20,000 
for the Virgin Islands. 

The funds foi* participation by the Department through exhibits 
at expositions and fairs, administered under the new plan by the 
Extension S(‘rvice, are increased from $70,000 to $95,080, $25,000 
being made immediately available for an exhibit at the National 
Dairy Exjxisition. A special fund of $30,000 is also granted for 
recording, printing, and distributing the proceedings of the World's 
Dairy Congress, wliich is to be lield in Washington, D. C., October 
2-5, 1923. 

The 1 ‘emaining allotjuents for the Office of tlie Secretary include 
$472,520 for statutoj-y salaries and other compensation. Reductions 
of $5,000 each have been made in tlie Departments funds for mis- 
cellaneous expenses and rent in the District of Columbia, leaving 
$i5(>,000 and $17G,8(>(), respectively, available for these j)urpos("S. 
The Offices of Editorial and Distribution Work, which are to be 
headed by an assistant in charge at a salai 7 of $;>,000 per annum, 
rtnauve a total of $311,520. TJie Extension Service is granted, in 
addition to the appropriations already mentioned, $189,300 for 
statutory salaries and general expenses. 

The various j^rojects of the Weather Bureau are continued, and 
its total is increased from $1,925,235 to $1,939,255. A part of this 
increase is absorbed by central office expenses and station salarie^s, 
but $6,020 additional is granted to extend its aerological observations. 

The appropriations for the Bureau of Animal Industry carried in 
the act are reduced from $6,968,076 to $6,846,606, but still exceed 
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those of any other bureau. The items for hog cholera eradication 
and meat inspection are decreased by $103,980 and $25,000, respec- 
tively, some curtailment of the hog cholera campaign in the outlying 
sei^itions being thereby necessitated. Funds aggregating $32,080 are 
provided for a $20,000 dairy barn and improvements at the abattoir 
and animal husbandry laboratory at Belts ville, Md., and to extend 
the nutrition studies with meat animals in progress there. No change 
is made in the remaining allotments of the bureau or in the special 
miscellaneous funds of $46,500 for live stock experiments and demon- 
strations in the sugar cane districts, $40,000 for exi)eriments in 
dairying and live stock production in semiarid and irrigated districts, 
and $6,500 for the maintenance of the field station at Woodward, 
Okla. Hie emergency fund for use in combating outbreaks of 
foot-and-mouth disease and other contagious diseases of animals is 
reduced from $50,000 to $5,000. 

Mainly because of the elimination of the congressional seed dis- 
tribution, the total appropriations of the Bureau of Plant Industry 
show a redu(‘tion from $3,527,910 to $3,376,470. Most of its projects 
are left unchanged, but there are numerous increases both for 
])hysiologieal studies and for combating specitic diseases. One of 
the largest of these : applies $75,tK)0 additional for the barberry 
eradication campaign to combat stem rust of wheat, making $425,000 
available for tins purpose. Other increases include $4,000 for citrus 
fruit di sea .SOS, $2,500 for root rot of cotton, $7,500 for })ota4o diseases, 
and $10,000 for further studies of plant-infesting nematodes. On the 
other hand, a net decrease of $70,000 is made in the funds avaihilile 
for the citrus canker campaign because of the marked progress 
attained toward its elimination. 

An increase of $10,000 is granted to enlarge tin* date production 
studies in the Southwest, and another of $20,000 to increase the 
cotton variety iiujirovcunent work, with special ref(‘ren(*e to the south- 
eastern States, Avhere much depression has resulted from the ap- 
pearance of the boll weevil and other unfavorable conditions. Ihere 
is also a net increase of $25,000 for cereal investigations, making 
$272,505 for this purpose, one of $10,000 for studies of sugar plants, 
for Avhich $104,115 is provided, one of $3,600 foi‘ studies of weed 
control, $3,000 additional for studies of pecans, and $5,000 addi- 
tional for clover studies. 

The allotment for studies of dry land agriculture is increased 
by $11,000 to provide for the i-epair and replacement of buildings 
and equipment at the bureau field stations, and that for pomological 
studies by $10,000 for buildings and equipment at the expei imental 
vineyards purchased by the Department last year in California. 
Because- of the virtual completion of the $50,000 heating plant at 
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the Arlington Experimental Farm, the item for the maintenance of 
this faini is dei-reased accoi-dingly. 

The aggregate of the appropriations for the Forest Service shows 
a decrease from $6,953,782 in the regular and deficiency appropria- 
tions to $6,633,582. This is in addition to the usual miscellaneous 
funds of $450,000 for the acquisition of additional lands at the head- 
waters of the navigable streams, $400,000 for cooperative fire pro- 
tection of forested watersheds in these areas, and $60,000 for other 
purposes. If these items are included the total is $7,543,582, but as 
usual this expenditure will be offset to a considerable degree by re- 
ceipts from the national forests, those for the fiscal year 1922 amount- 
ing to $6,506,650.56. 

There is some readjustment of funds for the Service, including 
the provision of a lump fund of $200,080 in lieu of certain statutory 
salaries for the short time employment of forest rangers and guards 
at a rate of $1,220 per annum or less, this change being expected to 
bring greater flexibility under seasonal conditions. New language 
is inserted in the section dealing with fighting forest fires, the use 
of $25,000 of the allotment for meeting emergencies caused by in- 
sects being authorized. 

A grim reminder of the fire menace is given in two small appro- 
priations for marking and caring for the graves of fire fighters 
who have lost their lives in protecting the national forests. About 70 
of these graves have now been located at Wallace and St. Maries, 
Idaho. 

The allotment for the construction of sanitary facilities and fire 
preventive measures on public camp grounds is enlarged from $10,000 
to $15,000. An increase of $23,000 in the funds for roads and other 
improvements is to be utilized in the building of fences, develop- 
ment of water supplies, and eradication of poisonous plants on the 
range areas of the national foicsts. 

The research activities of the Service receive special stimulus in 
two increases, one of those enlarging the funds for silvicultural 
and dendrological investigations from $85,000 to $135,000. This 
provision will make possible the establishment of two additional 
forest experiment stations. At present six of these stations are 
being maintained in the Soiith and West, with staffs of about six 
technical men in each case. It is expected that the new stations will 
be located in the cut -over areas of the Great Lakes region and in 
New England. 

Tliere is also a net increase of $15,000 for the studies of means of 
utilization of forest })roducts. It is expected to use about half of 
this sum in lumber grading studies, and the remainder in an investi- 



1928] 


EDITOBIALr. 


307 


gation of wastes in the manufacture of paper and of methods of 
finishing woods with paints and varnishes. 

The Bureau of Chemistry receives an increase from $l,i;i77,631 to 
$1,320,031. The wool scouring waste investigations in progress for 
several yeai's are now reaching completion, resulting in the elimina- 
tion of $9,000 for this purpose. The principal items of increase are 
$33,000 additional to meet the steadily rising costs of enforcement 
of the Food and Drugs Act, $15,000 to extend the studies of table 
sirups, and $17,500 to develop the work of the laboratories dealing 
with crop chemistry, protein, and oils. 

The funds of the Bureau of Entomology show an apparent increase 
from $1,778,080 to $1,797,880, but the comparison is somewhat com- 
plicated by the various deticiency appropriations to which reference 
has already been made. Piovision is also cari'ied elsewhere in the 
act of $411,4(K) for the pink hollwcu-m campaign directed by the 
Federal Horticultural Board, $363,010 for other expenses of that 
))oard, and $13,000 for the eradication of the Parlatoria date scale. 

Funds for combating the spread of the Enroj)ean corn borer, 
reduced last year l)v $75,000, are partially restored by an increase 
from $200,000 to $225,000, $100,000 of which is made available only 
when an ecpnil amount lias been contributed by the States or other 
interested sources. Tliis insect is now causing considerable commer- 
cial injury to sw(‘et corn and other garden crops in New Pmgland, 
and has spread into Maine and Rhode Island and to some extent 
along the southei'n border of Lake Erie. 

An increase of $20,000 is granted to extend the nursery inspection 
work against tlie Japanese beetle, which is spreading rapidly and 
increasing in destructiveness. There is also $5,000 additional to in- 
vestigate pecan insects, notably the green soldier bug and the pecan- 
nut case l)earer, both of which have become st^rious menaces in 
Georgia and Florida, a like increase for the campaign against the 
Mexican bean IxH'tle, $4,000 to study aphis injury to cannery peas, 
$3,000 each to investigate an Irish potato and tomato weevil recently 
introduced from abroad into Mississippi, a number of insects affect- 
ing textile fabrics, and the effect of low temperature upon insects 
attacking articles in cold storage. On the other hand there is an 
apparent reduction of $69,000 in the amount available for the gipsy 
and brown-tail moth campaign, the new allotment being $531,000. 

By far the largest increase ac(‘orded any bureau is that given the 
Bureau of Agricultural Economics, its total rising from $3,556,183 
to $4,006,853. The market news service on fruits and vegetables is 
granted an increase from $405, 0<K) to $700, (XK), thereby permitting of 
the resumption of some of the leased-wire services discontinued at 
the close of the war, when the appropriations for this purpose 
reached a maximum of $1,368,580. Thei'e is also an increase of 
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$100,000 ill the allotment for market inspection of perishable foods 
and other farm products, which will |>ermit of the beginning of the 
inspection of hay and the extension of the work with fruits and vege- 
tables and poultry products. The studies of the marketing and dis- 
tribution of farm products are also to be enlarged, the appropriation 
of $600,000 for this purpose representing a net increase of $39,580. 
For crop and live stock estimates $397,000 is granted, a net increase 
of $25,000. 

The funds for the enforcement of the various regulatory acts 
administered by tlie bureau are continued much as at present except 
for increases of $5,000 and $1,200, respectively, for the TT. S, Grain 
Standards Act and the Standard Container Act, and one of $16,400 
for additional employees under the U. S. Warehouse Act. A steady 
growth of interest in the operations of the Warehouse Act is re- 
ported, there being licensed under its provisions on November 20, 
1922, 400 warehouses for cotton, 218 for grain, 23 for wool, and 52 
for tobacco. 

The work of the remaining branches is continued without material 
change. An increase of $1,700 is given the Bureau of Biological 
Survey, making its total $872,265. In addition to the largt* ap]u*o- 
priations for road construction already mentioned, the Bureau of 
Public Boads receives $473,480, a decrease of $9,810 in its minor 
statutory salaries. The Bureau of Soils is given $358,975, a reduc- 
tion from $371,775, mainly in the allotment for feililizer studies. 
The Lil)rary, wliose (Collections now ('ornprise a]>proximately 165,000 
volumes and wliich receives currently some 3,000 periodicals, is 
granted $62,660, an increase of $5,000 to meet the increasing (‘ost of 
book.s, periodicals, and supplies. The Division of Accounts and 
Dishiirsenieiits is allotted $3,600 additional for salaries, making its 
total $59,420. For the enforcement of the lnsecti(‘ide and Fungi- 
(‘ide Act $155,670 is granted, for the operation of Center Market 
in Washington, I). C., $176,000, and for the collection of fanners' 
seed graindoans $20,000. 

The new act considered as a whole is thus quite largely a routine 
measure, comparatively free from general legislation and with most 
of its allotments corresponding closely to the Budget estimates and 
the present appropriations. Opportunity for extension and develop- 
ment is accorded some phases of the work, hov/ever, especially along 
economic lines, certain administrative and research projects, and 
the control of specific pests and diseases. The outstanding innova- 
tions in the act are doubtless the establishment of the new Bureau 
of Home Economics and the plan of regrouping provided for the 
Department’s activities with relation to the States in research and 
extension. 
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Chemical changes in calcium arsenate during storage, C. C McDonnexl, 
C. M. Smith, and B. R. Coad { U . S , Dept. Agr. Bui. 1115 (1922), pp. 28, figs. 
52).— As criteria for the chemical changes during storage occurring in the 
insecticide powdered calcium arsenate, changes in the cfirbon dioxid and 
water soluble arsenic oxid were selected. Determinations of these constituents 
at varying periods during storage in the different containers were conducted 
on material obtained from six manufacturers of this insecticide. The con- 
tainers Included tight metal drums, unlined and paper lined sugar barrels, 
heavy hardwood barrels, and unlined and piiper-lined veneer drums. Soluble 
arsenic oxid was determlne<l by the Official method and carbon dioxid in an 
apparatus similar to the one descrlbefl by Chapin (E. S. R., 39, p, 503). 
The results obtained at varying intervals over a period of about 2 years are 
reported in tables and graphs. 

These results show that both arsenic oxid In water-soluble form and car- 
bon dioxid Increased In all of the sampb^ except those in the tightest con- 
tainers. In general the carbon dioxid begins to Increase almost immediately, 
but the water-soluble arsenic does not begin to increase for some time, after 
which the Increase runs roughly parallel to that of the carbon dioxid, both 
tending to reach a limiting value at about the same time. The rate of change 
in the samples tested varied to a marked extent with the tyi>e of container. 
In the metal drums there was practically no change. In the hardwood barrels 
the average increase In water-soluble arsenic after 12 months was 0.06 per 
cent and after 20 months 0.15 per cent. Corresponding figures for carbon 
dioxid were 0.85 and 1.4 per cent, respectively. Paper lining of veneer drums 
and sugar barrels did not protect the material from dec<nnposltlon In the 
veneer drums the average increase in soluble arsenic oxid wa.s 0 15 per cent 
at the end of 12 months and 0.3 per cent after 20 months and in carbon 
dioxid 1.38 and 2,21 per cent, n^spectively. In the sugar barrels the corre- 
sponding figures were 0.31 and 0.45 per cent for soluble arsenic oxid and 1.72 
and 2.01 per cent for carbon dioxid. 

Prom the point of view of possible injury to foliage, It Is concluded that none 
of the samples storwl In metal drums or tight hardwood barrels sufferefl suffi- 
cient change In 20 months to be injuriously affected for use, but that In a few 
cases of storage In veneer drums and sugar barrels the amount of soluble arsenic 
oxid at the end of the 20-month period was sufficient to make doubtful its safety 
for application on certain foliage. Under conditions involving long storage the 
use of tight sheet-metal drums is rec<^minendtHi. 

A physical and chemtcal study of milo and feterita kernels, G. L. Bid- 
WEix, L. B. Bopst, and J. D. Bowtjno (U. Dept. Agr. Bui. 1129 (1922), pp. 8, 
fig* 1 ). — This study of the composition of the kernels of two of the grain 
sorghums, milo and feterita, supplements a similar study of the kafir kernel 
(E. S. R., 39, p. 164). For purposes of comparison data are also Included on 
35144—28 2 309 
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kaflr and on corn. The physical properties reported include measurements of 
the average thickness, width, and length of 50 kernels of dwarf mllo and dwarf 
feterita and the proportion of bran, germ, and endosperm in corn, kaflr, rallo, 
and feterita kernels. 

The data on the chemical composition Include a comparison of the compo- 
sition of the whole kernels of kaflr, milo, and feterita on a water-free basis and 
comparisons of the different parts of the corn and kafir kernel with the corre- 
. spending parts of the milo and feterita. With the exception of protein, which 
was considerably higher In feterita than in kafir or milo, and starch, which 
was highest in milo, next in feterita, and lowest in kaflr, the kernels of these 
three sorghums varied little in composition. The chief differences in the com- 
position of the component parts of the four grains were a lower content of ash 
and ether extract in corn hulls than in those of the other three, a comparatively 
high content of fat in the homy endosperm of the corn and a high content of 
protein in that of feterita, and a low ether extract content in the milo germ, 

A comparison was also made of the dlastatlc power of malts made from kafir, 
milo, and feterita with that of barley. The malts were prepared as described in 
Farmers’ Bulletin 410 (E. S. R., 24, p. 14) and tbeir dlastatlc power determined 
as the Lintner value according to Sherman et al. (E. S. R., 24, p. 122). Deter- 
minations were also made of the moisture content of the various malts and of 
the acidity calculated as lactic acid of barley and kaflr malt. The dlastatlc 
values of the four samples calculated on the dry basis were barley 174.1, kaflr 
10.2, feterita 36.9, and milo 37.5®. It is pointed out that under the conditions 
of the experiment the dlastatlc power of the barley was much higher than 
would be obtained under ordinary brewing conditions in which the diastati^’ 
power is sacrificed to a considerable extent to bring out the color and flavor 
of the malt, and that If grain sorghums were subjected to temperatures that 
would give the color and flavor required in a dry malt their dlastatlc power 
would be too low for practical brewing purposes. 

It is concluded that, while not suitable for malting purposes, the kernels of 
the three sorghums studied offer possibilities as focxl for man and animals and 
as raw products for the manufacture of starch, sirup, alcohol, and oil. 

Hawaiian starches. ,T. C Rtppfrtox {Hawaii Sta. Rpt. 1921, pp, S 8 - 4 O. 
pi. i).— Samples of starches extracted at the Haiku Substation by commercial 
methods from some Hawaiian root crops gave the following percentages of 
starch: Edible canna 81.2, sweet [potato 84.3, and cassava 83.6 per cent. An- 
alyses of the residues from the extraction showed, however, a very low per- 
centage extraction, Indicating that improvement In methods would be neces- 
sary before commercial extraction could be done with profit. As a possible 
commercial source of starch the tree fern is suggested. The core of the average 
sized fern is said to weigh from 50 to 70 lbs. and to be nejirly pure starch. 
Two samples of starch prepared from the tree fern by the usual methods gave 
starch percentages of 82.01 and 83.43 as compared with 87.1 for corn starch and 
82.8 for arrowroot starch. 

Com oil, its preparation and uses, A. F, Sievebs {Amer. Food Jour., 17 
(1922), No. 11, pp, 27, 28 ). — This is a general description of the manufacture 
and refining of corn oil, Its physical and chemical properties, and the statistics 
of Its production. 

Beef bone fat and neat*8«foot oil, H. Bckabt {Zt 9 chr. Untersuch, Nahr. u. 
QeniUtmtL, 44 (1922), No. 1, pp. 1-29, ftps. 2 ). — An extensive study Is reported 
of the composition and physical constants of the fat obtained from different 
parts of the body of beef cattle, particularly of the bone fat and the oil ob- 
tained from the hoofs, or neat’s-foot oil. Methods of preparing each of these 
are described, and tables are given of the analytical data obtained. The aver- 
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age composition of the neat’s-foot oil and bone fat, respectively, is as follows : 
Stearic acid from 2 to 8 per cent and from 19 to 21 per cent, palmitic acid 17 
to 18 and 20 to 21, oleic acid 74.6 to 76.6 and 63 to 69, glycerin 5 to 10 and 5 to 
30, and unsaponlfiable fraction 0.1 to 0-6 and about 0.5 per cent 

Wheat gluten, J. Cerxjm and C. Metzke {Zischr. Vntennwh. Nahr. u. 
Genussmtl., 44 U922), No. 2, pp. 86--89). — Determinations of the percentage of 
phosphoric acid in wheat flour of various percentage extractions and of its dis- 
tribution in the gluten and wash water from the gluten of these flours are re- 
ported, the results of which indicate that, contrary to the conclusion of l^rovy 
(E. S. U., 23, p. 318), the phosphoric acid is found in the largest amount in th<‘ 
wash water instead of in the gluten. 

Determinations of the iW» content of the gluten of wheat flour to which 
varying amounts of rye flour have been added are also reported. These show 
that with increasing amounts of rye the ratio of PiOs to the nitrogen of gluten 
becomee smaller and smaller. Similar exi)eriment8, in which in place of rye 
flour indifferent neutral water-insoluble materials have been added to the wheat 
flour, are said to have given similar results, indicating that the amount of 
gluten and of the PjOo which It contains Is dependent upon the physical proper- 
ties of the admixed substances. 

On glutathione,— II. A thermostabU^ oxidation-reduction system, F. G. 
Hopkins and M. Dixon {Jour. Biol. Chein., 54 {1922), No. S, pp. 527-56S, 
Itg. 1 ). — A further study of the properties of glutathione, the autoxidizable 
substance present in animal tissues (E. S. H., 40, p. 310), is reported. It is 
shown that wlien tissue is washed until It has lost its power of reducing 
methylene hlin» and is then suspended in a buffer solution, the addition of 
glutathjone in its oxidized disulphid form promptly restores its reduojug power. 
The reducing system in tissue is shown to be thermostable, since heating in 
the absence of air at 100° C. or thoroughly extracting with b(dljng water does 
not destroy its reilindng power in the presence of glutathione. It is, however, 
sensitive to oxygen eitlier In the atmospheric form or in hydrogen peroxid. 
In the clianges taking place when glutathione is brought into contact with this 
thermostable reducing substance, the glutathione itself undergoes no change 
other than the reversible changes confined to the sulphur group, and hence 
acts as a carrier or catalyst but not of an enzym nature. 

“The facts suggest that coexisting In living ti.ssiies with the specialized 
cjizymlc mechanisms is a thermostable mechanism for oxidations and reduc- 
tions. Materials in some close association with structural elements are 
oxidized, anaerobically, with the coagency of the sulphur group in glutathione.’’ 

Collodion sacs for aerobic and anaerobic bacterial cultivation, F. L. 
Gates {Jour. Expt. Med., S5 {1922), No. 5, pp. $85^46, pU 2, fig. i).— Detailed 
descriptions, with accompanying figures and photographs, are given of the 
preparation of collodion sacs to be used in V-tubes and in flasks for aerobic 
and anaerobic bacterial cultivation. The sacs were originally devised to Ivold 
fresh animal (Issue which has been found to be necessary for the growth of 
certain organisms, but which, through the production of protein precipitates on 
autolysIs, interferes with the subsequent examination of the niedium or the 
use of the medium for serological studies. 

The vaseline tube and syringe method of micro-gas analysis of bacterial 
cultures, J. H. Bbown {%lour. Expt. Med., S5 (1922), No. S, pp, 667^84, pU. 5, 
fig, 1 ). — Methods are described for the measurement of the gas formed in 
anaerobic culture under vaseline and for the removal of samples of the gas 
for analysis. A comparison Is reported of the results ohtalntnl by the use of 
the method descril>e<l, the Smith fermentation tube, and the tube of Eldredge 
and Rogers, and the advantages are summarized of the present technique. 
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The optlmuiii concentration in hj^drogen ions for the development of 
certain microorganisms, K. G. Dernbt (Ann. Inst Pasteur^ S5 (1921), No, 4, 
pp, 277-290, figs, 4), — The limiting and optimum pH values for the growth of 
about 40 different microorganisms in a sugar-free medium are reported in tables 
and diagrams. 

The data indicate that the bacteria studied can be divided into two groups, 
first, those capable of supporting great variations in H-ion concentration, for 
example Bacillus suhtilis and B. proteus and certain anaerobes, and second, 
those growing only within strict limits. In the second group are found the 
more important pathogenic microorganisms. For the first group it is con- 
sidered of little importance to determine the pH value of the medium, but this 
determination is thought to be absolutely necessary for organisms of the 
piecond group. 

liunge-Berl chemical-tecfinical methods of analysis, edited by E. Berl 
{Lunge -Berl Ohemisrh ‘technische Untersuchungsmethoden. Berlin: Julius 
Springer, 1921, 7. rd,, rev. and ml., vol. l, pp. XXXIl-{-1099, pi. /, figs. 291; 
Sup, pp. 96 ). — The seventh edition of this volume (E. S. R., 22, p. 508) has been 
edited by E. Rerl with the assistance of a large number of collaborators. In 
addition to a revision of the material of the previous edition a number of new 
sections have been added. 

A new combined fractionation method for proteins and their deriva- 
tives, M. A. Rakusin (Biochem. Ztschr., ISO (1022), No. 4-6, pp. 492-441 ). — 
By ejctraction of dry peptone with 95 per cent alcohol and successive 24-hoiir 
periods of adsorption of the extract with aluminum hydroxid, the author states 
that he has been able to effect a quantitative separation of the peptone, as de- 
termined by color tests, as follows: 

On extraction with alcohol, the material is separated Into an insoluble sub- 
stance giving only the xanthoproteic and the Liebermann reactions, and a 
solution giving the biuret, Millon, Adamkewltsch, Mollsch, Pettenkofer, and 
Ostromyslenski reactions. The residue, after standing for 24 hours with 10 
per cent aluminum hydroxid solution in water, separates into a precipitate 
consisting of tryptophan and a filtrate giving no protein reaction. The original 
alcohol extract on treatment with a 10 per cent alcoholic solution of aluminum 
hydroxid for 24 hours gives a precipitate containing all of the tyrosin of the 
original extract. A second treatment of the extract with aluminum hydroxid 
is said to precipitate the constituents giving the biuret reaction, a third treat- 
ment the amino acids with free NHa groups, and a fourth treatment tryptophan, 
leaving in the final filtrate only carbohydrates and traces of tryptophan. 

The mechanism of the influence of acids and alkalis on the digestion of 
proteins by pepsin or trypsin, J. N. Northrop (Jour. Gen. Php.Hol., 5 (1922), 
No. 2, pp. 26S-274, figs. 6). — Data are i)resented showing that the rate of diges- 
tion of proteins “ may l)e i)redicted from the amount of ionized protein as 
• determined by the titration curve or conductivity. The rate of digestion is 
a minimum at the isoelectric point of the protein and a maximum at the pH at 
which the protein is completely combined with acid or alkali to form a salt. 
The physical properties of the protein solution have little or no effect on the 
rate of digestion.'' 

The tryptophan content of some proteins, C. E. May and B. R. Rose 
(Jour. Biol. Chen}., 54 (1922), No. 2, pp. 21S-216 ). — Determinations of the 
tryptophan content of about 12 different proteins are reported, the following 
method being used: Each protein in 0.05 and 0.1 gm. portions was accurately 
weighed and added to a solution of 100 cc. of 1 : 1 c. p. HOI containing 1 cc. 
of Ehrlich’s p-dimethylamlnobenzaidehyde reagent. The mixture was digested 
at 35* 0. for 24 hours and allowed to stand for 48 hours at room temperature, 
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The solution was then matched in a colorimeter with a standard prepared from 
0.1 gm. of casein similarly treated. The values obtained are as follows: 
Casein 1.5 per cent, lactalbumin 2.4, gliadln 1.05, glutenln 1.80, edestin 1.5, 
glycinln 1.65, ovovitellin 1.74, egg albumin 1.11, phaseolin 0.80, maize gluten 
1.08, legumin (vetch) 1.05 per cent, and zein and gelatin negative. 

The nitrogen distribution in Bence-Jones’ protein, with a note upon a 
new colorimetric method for tryptophan estimation in protein, E. LUscheb 
{Biochem, Jour., 16 {1922), No. 5, pp. 556-563), — In the course of a study of 
the nitrogen distribution in Bence-.lones* protein, the details of which are 
reported in this paper, a slight modification of the colorimetric procedure of 
Pfirth and Lieben (E. S. II., 45, p. 312) was adopted. This consisted in 
the use of benzaldehyde instead of forrnaldeliyde, the change being recom- 
mended on the ground that the maximum color is about twice as deep as with 
formaldehyde and that no precipitate is produced even after several days. 

A method for the purification of picric acid for creatinln determina- 
tions, S. U. Benedict {Jour. Biol. Vheni., 5^ {1922), No. 2, pp. 239-241).— Aa 
the result of tht‘ sysUunutic investigation of different procedures for purify- 
Ing corniiierclal i)lcric acid to make it suitable for creatinin determinations, 
the author recommends as most satisfactory the crystallization of the picric 
acid from benzene. The technique for this purification, starting with a tech- 
nical gi'ade of commercial picric acid, is described In detail. 

A now accelerator of the destruction of organic matter in the determi- 
nation of nitrogen by the KJoldahl method, M. and I. Shorowsky {Ann. 
Ohim. Amlyt., 2 ner,, 4 {1922), No. 9, pp. 266, 267).— Mercurous lodid has been 
found to be a satisfactory agent for husKming the oxidation of organic matter 
in tlie KJeldahl nitrogen method It is said to react much more rapidly than 
metallic mercury. 

Studies in the titration of acids and bases, J. L. Ltzius and N. Evees 
{Analyst, Jp {1922), No. 551, pp. 331-3^1, fiy. 1 ). — The authors discuss the 
theory of the ap{)lication of H-ion concentration determinations to the titra- 
tion of acids and bases and the selection of the proper indi(*utors for such 
titrations, and present in tabular form the results of such titrations with 
respect to pll at the end point (for convenience called pT), the most s\iitable 
indicator for the titration, and the end color of the reaction. This table is 
supplemented by notes concerning spt^cial points in some of the titrations. 

The isolation of histidln from blood, S. 1)km.janow8ki {Hoope-Beylet^s 
Ztschr. Physiol. Chem., 122 {1922), No. 1-3, pp. 93-fi7) —A method of preparing 
histldip from ox blood is described as follows: 

A volume of 12.5 liters of a mixture of 2 parts hlocnl and 1 part of hydro- 
chloric acid, specific gravity 1.19, is heated for six liours in an autoclave at 

1.5 atmospheres pressure, after which the solution is treated with enough 
powdered sodium carbonate to make the reaction only slightly acid toward 
litmus. After standing for 24 hours the mixture is filtered, and the filtrate 
is made decidedly alkaline wdth saturated sodium carbonate and heated until 
ammonia is no longer evolved. It is then cooled, filtered, and the filtrate 

diluted with water and treated with hot saturated mercuric chlorid to com- 

plete precipitation. The precipitate is filtered, washed carefully with water, 
dissolved in a very small amount of hydrochloric acid, and finally treated 
with saturated sodium carbonate and mercuric chlorid. After standing for 
a short time the precipitate is filtered, washed carefully, suspended in ^Titer, 
and decomposed with hydrogen sulphld. The filtrate Is then heated over a 
free flame and finally on a water hath until it is reduced to the consistency 
of a thick sirup. On the addition of a small amount of hydrochloric acid 
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the histldin crystallizes in the form of the dlchlorid. It is stated that In this 
way 90 gm. of crude histldin dichlorld can be obtained from 8i liters of blood. 

Determination of sucrose in the presence of other sugars by means of 
the hydroxids of the alkaline earth metals, A. Behbe and A. DObino {ZUchr, 
UntersvcX Nahr. u. GenussmtL, 44 (1922) ^ No, 2, pp, 65-70), — The method is 
similar to that of JoUes (E. S. R- 24, p. 704), in which the sugar is heated with 
w/lO alkali, which destroys the optical activity of the reducing sugars but not 
that of sucrose. In the present study the hydroxids of the alkaline earth 
metals calcium and barium were used in place of those of the alkali metals, 
the only essential dllTerence being the somewliat longer period required for the 
reaction. Data are given and discussed on the sucrose determination in 
mixtures of sugar with lactose, In milk imwder, and in milk cocoa. 

The bacteriology and mycology of cane sugar deterioration, N. and L. 
Kopeloff (Abs. Bact., 6 (1922), No. 5, pp. 221-225). — This Is a bibliographic 
review with 54 refertuiees to tlie literature. 

English-French-German dictionary of chemical and physical terms, U 
CoitNunERT (Dictionnaire Anglais-Francois-AUemand de et Locutions In- 

Uressmit la Physique et la Chimie. Pans: Dunod, 1922, pp. XXNlA-297 ). — 
In this English-French-Gernian dictionary of chemical and physical terms th(‘ 
vocabulary is arranged in three parallel columns with a single alphabetical 
order for the three columns, the words In alphabetiail sequence Iieing set in 
heavy type and the synonyms In the other two languages, when of entirely 
difterent siielling and origin, in lighter type. As the volume is prepared par- 
ticularly for the use of French i*eaders, preliminary sections in French are 
devoted to a brief tabulation of the German vocabulary for inorganic and 
organic chemistry and mineralogy, remarks on the German vocabulary for 
chemical terms where difCeriug from English and French, lists of the principal 
German abbreviatious, prefixes, and irregular verbs, similar lists of Englisli 
abbreviations and irregular verbs, and the equivalent English and metric units 
of length, surface, and volume, 

METEOEOLOGY. 

The new service of agricultural ecology in Italy (Nuovi Ann. [Italy] Min. 
Ayr., 1 (1921), No. 2, pp. S95-S98; trans. in Intermtl. Inst. Ayr. [Rome], 
Intematl. Rev. Sci. and Pnirt. Ayr., IS (1922), No. S, pp, 293-297). — The estab- 
lishment, under the Ministry of Agriculture, of a new service of agricultural 
(ecological) meteorology, as provided for in a law enacted Aj)ril 7, 1921, is 
aunoun^'od. The duties of this service “ consist in the systematic study of tlie 
physical environment in which agriculture Is practiced with a view to determin- 
ing by a well-defined method the principles governing the adaj^tation of crops 
to the climate of the different physiographical regions These studies will at 
first be confined to such meteorological phenomena as have the most easily 
measurable effects, but later, with the coopera tioji of the geological bureau, 
the investigations will be extended to the agrogeological and topographical 
factors, in order to obtain a <*omplet(v knowledge of the physical conditions 
under which farm crops grow.’' 

The new service consists of a central bureau of agricultural ecology and 
several ecological stations. These stations are of three classes: “(1) First- 
class stations where parallel observations are made on the course of meteoro- 
logical phenomena in the air and at various depths in the soil, and on the 
development of the plants and varieties according to the instructions received 
from the central bureau; (2) second-class atatlons where meteorological ob- 
servations In the air and observations of plant growth are made; (8) sup- 
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plementary stations. Here independent studies are carried out without the aid 
of special instruments on the growth of plants and crop yield In connection with 
weatlier conditions.” 

The data are to be used in determining accurately the connection between a 
plant and Its enviroment. “ Thus in the case of wheat, definite information is 
obtained on the following points : (1) Which among all the varieties cultivateil 
in or suitable for Introduction into a region is the most suitable for any given 
locality; (2) the best dates for sowing, so that the times when the plant Is 
most susceptible may coincide with the most favorable periods; (3) the best 
cultural operations and the most suitable time for carrying them out, in order 
to counteract the negative action of unfavorable meteorological conditions; 
(4) these data are also used to direct the breeder who Is anxious to unite in 
the same individual, and In definite proportions so as to obtain the maximum 
yield, the two characters, specific productivity and resistance to the most 
dangerous and injurious meteorological conditions.” 

The climatology of wheat In Italy, G. Azzi {Nuovi Ann. [Italy] Min, Agr., 
2 {1922), No. S, pp. 45S-624, flgn. 11). — This is a detailed summary, with at- 
tempted correlations, of meteorological data and wheat yields in different parts 
of Italy, based on the results of studies carried on through the network of agrl 
cultural stations of applied geography and meteorology, organized by the 
author in 1918 as previously noted (K. S. K., 46, p. 15). It describes the 
general climatic conditions and the geograifiiic distribution of varieties of 
wheat in the different wheat growing regions of Italy; presents and inter- 
prets i>lienological data pertaining to whetit growing in the form of so-called 
phenoscopic charts; defines and classifies adverse meteorological phenomena in 
terms of tln'ir frequency and intensity and their effect on growth and yield 
of wheat in the vari(nis physiographic zones in Italy; classifies varieties of 
wheat with reference to their power to withstand adverse meteorological con- 
ditions; and uses the data regarding wheat to establish certain fundamental 
characteristics of the general ecological problem of Italy with reference to 
agriculture. 

Climatological data for the United States by sections ( U. S. Dept. Agr,, 
M’eathet Bar. Climat. Data, 9 (1922), Non. 9, pp. [189], pis. 4, fig. 1; 10, pp. 
[78^^], pis. 4, fly- D- — These numbers contain brief summaries and detailed 
tabular statements of climatological data for each State for September and 
October, 1922. 

Weather conditions, C. G. Sei.vig (Minnesota Sta., Crookston Substa. Rpt. 
1921, pp. 9-11). — Observations at the Northwest Experiment Station, Crookston, 
Minn., on temperature, precipitation, cloudlnes.s, and winds. 1919-1921, and kill- 
ing frosts, 1897-1921, are tabulated and briefly discussed. The mean tempera- 
ture of 1921 was 40.6“ F., as compared with a 10-year average of 38.7®. The 
total precipitation was 15.93 in., as compared with a 10-year average of 17,7 in. 
The frost-free period of 1921 extended from May 18 to October 3, as compared 
with the 25"year average of May 19 to September 23. ” Had it not been for 
the abnormally high temperature during the latter part of June and early 
July, the season would have been an ideal one,” 

Climatic conditions, P. E. Miller (Minnesota 8ta., Morris Substa. Rpt, 
1921, pp. Observations at the West Central Experiment Station, Morris, 

Minn., on temperature, precipitation, and cloudiness, 1916-1921, as compared 
with the 13-year averages, are tabulated and briefly discussed. “The season 
of 1921 was very favorable for the production of corn, but the extremely hot 
weather during the latter part of June and the first half of July reduced the 
yields of all small grain crops very materially, and on the average farm the 
yields, with few exceptions, were very disappointing.” 



816 


EXPERIMENT STATION RECX)BI>. 


[Vol. 4« 


Report of weather observations, C. H. Steelman {New Jersey Stas. Rpt. 
1921, pp. 100--102).— Observations on temperature and precipitation at the agri- 
cultural farm at New Brunswick, N. J., are summarized. 

*'The year ended June 30, 1921, was unusual, having a warm fall and a very 
early spring. The first killing frost occurred November 12, which is the latest 
on record for this locality. The monthly means for March and April were 
higher than ever recorded here, being 50.06 and 57.1® F., respectively. The 
rainfall for July and August, although not heavy, was well distributed through- 
out the months because of the unusually large number of thunderstorms. The 
winter was very mild and open, having but one heavy snowfall of 10.5 in., 
which occurred February 20 and lasted one week only. The sudden drop of the 
thermometer from 82 to 45® in less than an hour on March 28, continuing 
during the night to 24®, caused severe damage to fruit crops. From May 15 
to June 28 was the driest period on record, tliere being only 0.97 in. of rain- 
fall In the six weeks. From June 1 to 28 there was only 0.23 in. of rainfall. 
The mean temperature for the year was 54.97®, the highest on record. The 
next highest mean temperature recorded was In 1918-19, with 54.91®.” The 
total precipitation for the year was 47.04 in., as compared with a normal of 
48.76 in. 

Weather observations, L. Smith (Virgin Islands Sta. Rpt. 1921, pp. 11, 
12). — A table is given which summarizes temperature, precipitation, and 
evajioration of each month of 1920 and the first six months of 1921 at the 
experiment station on St. Croix. The weather during this period ” was abnor- 
mally dry, only 48.C6 in. of rain falling during the whole of 1920 and the first 
six months of 1921. A large part of the rain fell in showers of less than half an 
inch, which was ineffectual for growing purposes, and evaporation more than 
doubled precipitation.” 

SOILS— FEETIUZERS. 

Soil survey of Mitchell County, Ga., D. D. Long et al. (U. S. Dept. Agr., 
Adv. Sheets Field Oper. Bur. Soils, 1920, pp. fig. 1, map 1). — This 

survey, made In cooperation with the Georgia State College of Agriculture, 
deals with the soils of an area of 323,840 acres lying within the Coastal 
Plain in southwestern Georgia. Tlie topography of the area is level to rolling, 
and the uplands are generally well drained, although poorly drained sloughs, 
sinks, and streamwoys are numerous. The surface soils of the county are 
predominantly sandy and are gray, grayish brown, and brown In color. The 
subsoils are more variable in texture and color, ranging from a light gray 
sand to a very heavy plastic red clay. Including swamp, 22 soli types of 12 
series are mapped, of vvhich the Norfolk sandy loam and sand and the Tlfton 
sandy loam cover 26.3, 15, and 15 per cent of the area, respectively. 

Soil survey of Iowa — Palo Alto County, W. H. Stevenson, P. E. Brown, 
KT AL. (Iowa Sta. Soil Survey Rpt. 22 (1922), pp. 62, pi. 1, figs. 10). — This sur- 
vey deals with the soils of an area of 359,040 acres lying within the Wisconsin 
drift soil area in northern Iowa. The topograpliy of the county Is generally 
gently undulating to rolling. Drainage is considered to be one of the most 
Important treatments necessary for the development of a higher state of fer- 
tility. 

The soils of the county are grouped as drift, terrace, and swamp and bottom- 
land soils. Including peat and muck, 15 soil types are mapped, of which the 
Clarion loam and Webster loam drift soils and the Lamoure silty clay l;>iiin, 
swamp and bottomland soil cover 37,7, 28, and 14.4 per cent of the area, 
re(«)ectlvely. 
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Labomtory, jrretiuhouse, and field experiments to determine the fertility 
requirements and crop adaptations of the prevailing soil types are also reported. 
The soils of the county are said to be quite generally well supplied with organic 
matter and nitrogen, but the phosphorus content is not high in atiy ease, 
although It is not extremely low. A few of the soils are said to be acid and 
in need of lime. 

Soil survey of Decatur County, Ind., I, II (XJ. 8. Dept. Agr., Adv. Sheets 
Field Oper. Bur, Soils, 1919, pp. 111+32, fig. 1, map 1).— Part 1 of this report 
covers a survey, made by M. Baldwin et al. in coopemtlon with the Indiana 
Kxi)eriment Station, dealing with the soils of an area of 227,200 acres in 
southeastern Indiana. U’he topograpliy varies from flat to undulating, rolling, 
and hilly. The drainage for the most part is said to be well established. The 
soils of the county are grouped us upland terrace and first bottom soils and are 
largely of glacial and alluvial origin. Eight soil types of 8 series are mapped, 
of which the Miami, Cincinnati, and Clermont silt loams cover 58.4, 14, and 13.7 
per cent of the area, respectively. 

Part 2 of this report, a contribution by A. T. Wiancko and S. D. Conner, from 
the Indiana Station, presents information on the fertility requirements and crop 
adaptations of the soils Decatur County, base<l upon chemical analyses of 
the prevailing tyi>es. It is shown that the Miami silt loam, the prevailing soil 
type, is usually the most deficient in phosphorus, lime, nitrogen, and organic 
matter. 

Soil survey of Frederick County, Md., W. J. Latimeb et al. (U. S, Dept. 
Agr., Adv. Sheets Field Oper. Bur. Soils, 1919, pp. JV+H2, fig. 1, map 1). — ^This 
survey, made in cooperation with the Maryland Geological Survey and the 
Maryland Experiment Station, deals with the soils of an area of 424,320 acres 
lying within both the Appalachian region and the Pieilmont Plateau region in 
north-central Maryland, The chief physiographic features consist of two 
parallel mountain ranges, South Mountain and Catoctin Mountain, extending 
northeast and southwest across the western part of the county ; the Middletown 
Valley and the intermouutain region lying between tliese ranges; the Monocucy 
Valley lying east of Catoctin Mountain; and the low rolling Lingaiiore Hills 

region south and east of this valley. The topography of the mountain region 

is steep and broken, that of the valleys is comparatively smooth, and that of 
the Linganore Hills rolling to hilly. Practically all of the county is said to 
be w'ell drained with the exception of a few spots in the vicinity of Lewistown 
and Thurmont. 

The soils of the county are prevailingly light in color, ranging from liglit 
brown or yellowish brown to red or reddish brown. All of the mature soils 

of the county are said to be deficient in organic matter. Including rough 

stony land, 42 soil types of 27 series are mapped, of which the Peiin silt loam, 
constituting 10.6 per cent of the area, is the most extensive individual type. 

Soil survey of the White Plains area, N. Y., C. Van Duyne and .T. II. 
Bromley {U. S. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1919, pp. 111+44, 
fig. 1, maps 2). — This survey, made in cooi>eration with the New’ York State 
College of Agriculture, deals with the soils of an area of 547,840 acres com 
prising Westchester, Putnam, and Rockland Counties in southeastern Kew 
York. The area comprises three quite distinct physiographic divisions: (1) 
A hilly to mountainous division, including mainly the part lying wdthin the 
region known as the Highlands of the Hudson and consisting of a scries of 
more or less parallel ridges of rugged topography, (2) a roUing to hilly region, 
the surface of which is made up of a series of hills of smooth, rounded to 
rugged outline, grouped between streams having a nearly north-south of north- 
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east-southwest direction, and (8) a gently to broadly rolling division. There 
are said to be only local poorly drained areas. 

The soils are of glacial, old alliniul, recent alluvial, and miscellaneous ori- 
gin. Including rough stony land, muck, meadow, tidal marsh, and madeland, 
20 soil types of 10 series are mappetl of which the Gloucester loam, rough slony 
land, and Gloucester stony loam cover 39.1, 19, and 18 per cent of the area, 
respectively. 

Soil survey of Nicholas County, W. Va., S. W. Phillips ((/. 8. Dept, Agr., 
Adv. 8heeU Field Oper. Bur. Soils, 1920, pp. /// 4 - 8 I, fig. i, map i).— This 
survey, made in cooperation with the West Virginia Geological Survey, deals 
with the soils of an area of 420,480 acres in south-central West Virginia which 
lies wholly within the Cumberland Plateau division of the Appalachian prov 
ince. The topography is generally hilly to broken. All of the county is said 
to be drained into the Kanawha River. 

The soils are of residual and alluvial origin. Analyses of virgin and culti- 
vated soils to determine organic matter content are included. Five samples 
of forest soil showed an average content of 2.01 i)er cent of curbnii, while live 
samples of cultivated soil (corresponding types) showed an average carbon 
content of 2.27 per cent. The sample of lowest carbon content as \v(41 as that 
of highest was from a forested area, but on the whole the virgin and cultivated 
soils showed no consistent difference as regards their carbon content. Including 
rough stony land, 12 soil tj’pes of 6 series are na'jip ‘d, <d’ w hich the Dekalb 
stony silt loam, silt loam, and stony loam cover 89.8, 31.4, and 17.6 per cent 
of the area, respectively. 

Absorption by colloidal and noncolloidal soil constituents, M. S. Ander- 
son, W. H. Pry, P. L. Giij:, H. E. Middmiton, and W. D Uoutnson {V. 8. Dept. 
Agr. Bui. 1122 {1922), pp. 20). — This paper deals chiefly with the abst>i7)tive 
capacities of the noncolloidal soil particles for mahic]iit(‘ greiui, watcT, and 
ammonia. The absorption of such particles is compared w’ith the average ab- 
sorptive capacities of the ultra clays extracted from diffen‘nt soils. Various 
colloidal mineral powders and snythetic gels were also tested for absorption in 
order to throw light on the nature of the soil colloids. 

It was found to be impossible to determine directly the amount of absorption 
in soils due to colloids and noncolloids from a fractionation of the soil into 
these two classes of material, since not all of the colloidal matter cuuhl be 
separated from the finer mineral particles. 

“ Since the noncolloidal part of soils is made up of minerals of different 
degrees of fineness, It should be possible to calculate the magnitud<‘ of the 
noncolloidal absorption in th(* soil from the absorptive cai)a(*itieH of mlnertils 
powdered to definite sizes. Each mineral has a characteristic absorptive 
capacity for different substances. Several of the most abundant minerals in 
soils, such as quartz and the feldspars, absorb practically no malachite green, 
water, or ammonia. 

“It was calculated from the absorption of mineral powders and the 
mineralogical compositions of soils that as a rule less than 5 per cent of the 
total absonition of the soil is due to the noncolloidal part. In the case of the 
most highly micaceous soils, however, the noncolloidal absorption might reach 
10 to 20 per cent of the whole soil absorption. Absolution by noncolloidal con- 
stituents sliould, therefore, not seriously affect absorptive methods for deter- 
mining the amount of colloids in soilB. 

“Evidence concerning the nature of the soil colloids Is afforded by the 
absorptive capacities of various substances. Minerals ground to a state of sub- 
division probably equal to that of the mixed soil colloids, or ‘ultra clays,’ 
absorbed less than the average ultra clay. The average absorption of pent and 
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synthetic Inorganic gels, on the other hand, was more nearly like that of the 
ultra clays. Since soil colloids appear to be of quite a difl’ereiit nature frtnn 
the noncolloidal particles, and not merely finely commlnut(Hl minerals It is 
understandable why such a large part of the absorption of a soil should be 
localized In the colloidal matter.** 

Studies on active bases and excess acids in mineral 80 ils» C. H. Spukway 
{Michigan Tech. Bui, 57 {1922), pp. S-27, figs. 11 ). — Studies to determine 
the neutralizing value of mineral soils for acids and alkalis by means of tlie 
hydrogen electrode and indirect titration are re})orted. 

It is concluded that the neutmlizing value of mineral s^dls for acids and 
alkalis may be determined quite accurately, and methods for doing this are 
outlined. Wlien soils were treated with calcium hydroxld, the reaction pro- 
ceeded slowly and reached an equilibrium at a pH value of 7 with the quantity 
of calcium hydroxld required to raise the pH value of soils to this point in 
at least 24 hours, l)Ut in the presence of an excess of calcium hydroxid an 
equilibrium was not nniched, Indicating that this further reaction is contin- 
uous over a long period of time Calcium hydroxid formed salts with the soil 
acids. 

It is further concluded that a soil-acid equilibrium may be obtained in a 
sliort pericMl of time In the presence of an excess of acid, and this equilibrium Is 
quite constant over a period of several days, showing that a rather shari> 
distinction may be made between reactive and Inactive soil bases. Weak soil 
acids are split off when soils are treated with strong acids. When the methods 
deviseii for determining active bases and excess acids in soils were applk*!! to 
u series of soils of varying i)H value, no direct relationships wen' discovercnl 
between soil class, active bases, excess acids, and pH values. However, a 
direct relationship vas exi)osed betwetm the base-acid ratio and pH value of 
the soils. The pH value and base-acid ratio plotted as a curve ciuTcsponded 
to the normal H-ion concentration curve obtained in weak acid-alkali titratiou.s. 
The quantities of lime required to neutralize a series of miscellaneous soils 
did not correlate with their degree of acidity. The base acid ratio in soils is 
believed to be of great practical importance. 

The growth of fungi in the soil, S. A. Waksman {Soil Sri., 14 {1922), No. 2, 
pp. 755-757). — Studies conducted at the New Jersey Experiment Stations on 
the growth (»(’ fungi In the soil are reiKwted. A number of fungi wt're found 
to i^x.st in the soil in the form of vegetative mycelium. The majority of the 
organisms isolateil by this method were f<mnd to belong to the Mucorales and 
were included in the genera Mucor, Uhizopus, and Zygorhynchus. Such large 
groups of soil organisms as the Penicillia, Aspergllli, and l-ladosiioria were not 
obtoined at all or only in very few instances by this method. 

The method ustHl for demonstrating fungi is as follows: A clump of soil the 
size of a large pea, taken out carefully from the soil sample with as little con- 
tamination from the air as possible, Is placed In the center of a sterile plate 
into which 10-12 cc. of a sterile nutrient agar, favorable for the development 
of fungi, has been placed; the soil is slightly pressed Into the agar, so as to 
be surrounde<l by the nutrient medium. The plates are Incubated at 25 to 
30® C. and examined at the end of 24 to 26 hours* incubation. By this method 
mold hyphae were found to radiate out of the clump of soil Into the surrounding 
medium. This is attributed to the fact that the fungi present in the soil in 
the form of mycelium will grow at once Into the medium before the spores 
can germinate and develop hyphae. When a small piece of agar containing the 
growing mycelium was transferred upon a sterile slant of agar, practically 
a pure culture of the particular fungus could be obtained. 
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One of the most common soil fungi found in the soil by this method was a 
species of Zygorhynchus closely related to Z. vuUlemUUi, This fungus was 
found by the direct method in practically all of the soils examined, whether 
the soil was rich or poor in organic matter, or acid, neutral, or alkaline in 
reaction. The organism was also found abundantly in subsoils, particularly 
sandy subsoils. Invariably a pure culture of this organism was obtained by 
placing a clump of sandy subsoil, even from a depth of 30 in., upon the plate. 

Studies of a nearly pure white sand soil typical of the New Jersey i)ine 
barrens and having a reaction equivalent to pH 6,2 showed that the common 
soil Zygorhynchus was the organism, the mycelium of which penetrated the 
sand to such an extent as to hold it in a compact mass. Other instances of 
the activity of fungi on the soil are described. 

In studies of the variability of numbers of microorganisms In the soil as 
determined by the plate method, it was found that when the numbers of fungi 
are determined on the plates prepared for the count of bacteria and actlnomy- 
cetes the variability is so great, due to the high dilution of the soil and, there- 
fore, to the small number of fungi obtained, that the probable error obtained 
even from as many us 50 plates prepared from one soil is so large as to make 
the results worthless. Where low dilutions of the soil were employed, so many 
bacteria developed on the plate as to actually crowd out a good many fungi 
and make the count entirely unreliable. 

It was found that by the use of special acid media, on which no bacteria 
or actinomycetes will develop, and of low dilutions, the numbers of fungi 
could 1)0 determined quite accurately. Two of the acid media iistHl are de- 
scribed, with which plates were obtained containing ouly fungus colonies. 

By this method the numbers of fungi present in the soil w^ere found to be 
lowef than witli other methods, and the results were more definite and 1<»S8 
variable. In addition, a definite correlation was found between soil treatment, 
soil reaction, and numbers of fungi in the soil. Manure and acid fertilizers 
stimulated an increase in the numbers of fungi. Liming, resulting In a less 
acid reaction, caused a great decrease in the numbers of fungi. 

Nitrogen fixation in arid climates, B. H. Wilsdon and B. Ali {Soil Sci.t H 
(1922), No. 2, pp. 127-13S, fig. 1 ). — In a contribution from the Punjab Agricul- 
tural College, India, the results of studies on nitrogen fixation in certain arid 
soils are summarized. The progress results of an extensive series of laboratory 
studies begun in 1919 on nitrogen fixation in c'ortain soils of tiie Punjab are 
also briefly reported. 

The most marked and uniform fixation wdth all soils and under all conditions 
of incubation took place in September. It is concluded that tlie date of sampling 
is of the utmost importance In estimating the nitrogen-fixing powers of a soil 
in the laboratory. There appeared to be a definite seasonal influence which must 
be taken into account. The results so far obtained did not permit the formation 
of an opinion as to the effect of the partial sterilization possible in arid soils 
under ordinary cultural conditions. In some cases the fixation was greater 
in cultivated soils and sometimes the reverse. The results were conclusive, 
however, in showing that it Is not until after a prolonged period of dry heat 
that the soil becomes capable of considerable nitrogen fixation. It also ap- 
peared tliat a period of rapid nitrogen fixation Is followed by an almost equally 
rapid loss. 

Fertility of burned virgin mineral soil, M. J. Thompson (Mimemta 8ia., 
Duluth Substa. Rpt. 1921, pp. 26, £7).-— Two years* observations on the produc- 
tivity of burned-over virgin mineral soil seemed to Indicate that the first year’s 
crop was subnormal, except in the case of sunflowers, but that the second year's 
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crop was about normal with the possible exception of potatoes. Grass did 
best on well-drained upland soil which had been burned over. 

Delayed clearing plats, M. J. Thompson (Minnesota Sta., Duluth ^^uhsta. 
Rpt 1921, pp, 5?7, 28 ). — A study begun in 1920 to compare tlie influence of imme- 
diate clearing with that of delayed clearing on soil fertility are briefly reported 

It is stated that at the close of the second year the delayed clearing plats 
were distinctly more productive than any other group of new land plats handled 
otherwise. Burned upland soil was almost normal in production. A brief 
summary of soil fertility data indicates that the use of neither rock nor acid 
phosphate has yet been justified, and that smaller applications of manure 
have been more efficient than larger ones. 

Soil fertility and soil management experiments, G. G. Selvig (Minnesota 
Crookston Suhsta. Rpt. 1921, pp. 28-4)0 ). — The results of seven different 
experiments in soil fertility and soil management are presented and discussed. 

Six years’ continuous cropping to wheat, onts, and barley without fertili- 
zation or a legume crop showed only slight changes in the yields of wheat 
and oats, but a gradual marked decrease in the case of barley. 

In a 4-year rotation without manure, fertilizer, or legume, Including wheat, 
oats, corn, and potatoes, it was found that in the first three years of the second 
cycle there was a difference of 0.8 bii. of wheat, 5.4 hu. of oats, 6 bu. of com, 
and 507 lbs. of corn stover per acre In favor of a rotation including a legume. 
There was an increase in the yields of corn and wheat in the second cycle over 
the first (‘jcle without manure, fertilizer, or k^gumo, but a marked decrease 
in the yields of potatoes, oats, and barley. 

A 4-year rotation of wdieat, clover, oats, and cultivated crops, using manure 
and phosphates both singly and combined, showed that acid phosphate, rock 
phosphate, and manure, and combinations thereof, had no influence on the 
yields of (‘orn or stover over an 8-year periml. The average yields of po- 
tatoes were somewhat higher in all the treatments wdth phosi>hate and manure 
than on the unfertilized plats, hut the variations in each year among the plats 
receiving the same treatment were so great that not much weight cmild he 
attached to the differences in the averages shown for the four years. 

Both wheat and clover showed more effect of treatment w itli acid phosphate 
and manure than corn and potatoes, although no fertilizer w^as added directly 
to either of the two fommr crops but was applied immediately preceding the 
two latter. Wheat especially w^as distinctly benefited by the phosphate. 
Both tlie manure and phosphates Increased the yields of clover and sweet 
clover, especially acid phosphate in combination with manure. The oat crop 
showed no distinct benefit from any of the treatments. 

In every case with the small grains, except with acid phosphate on oats and 
wheat and rock phosphate without manure on wheat, there was a more marked 
difference between the average yields ot the fertilized plats and those of the 
check plats during the last three years than during the first four years. 

In a 8-year rotation experiment Including barley, clover, and cultivated crops 
treated with complete fertilizers and manure, the 3-year average yields of 
clover hay were greatest from a combination of potash and phosphates. Of 
the single elements applied, phosphate produced the greatest yield. Potash 
produced the largest yiidd of seed In a 1-year trial of oats and peas and in 
a 2-year trial of sunflowers. Phosphate produced the greatest gain In 7-year 
trials with barley. Phosphate and potash produced the largest yield of com 
during six years. 

An experiment on the use of different amounts of manure in a 4-year rotation 
of wheat, clover, oats, and cultivated crops showed that the largest yields of 
com were obtained with an application of 16 tons of manure applied on oats 



322 


EXPERIMENT STATION RECORD. 


rVol. 48 


and wheat stubble, of corn stover 32 tons, of wheat 16 tons, of wheat straw 
4 tons, and of oats 32 tons. In every case the largest increase per ton of 
manure resulted from the 4-ton applications. 

An experiment on the use of different amounts of wheat straw on a 2-year 
rotation of wheat and cultivated crop, the straw being either plowed under 
or first burned showed that as an average of five years there was an increase 
of 2.7 bu. of corn per acre for 2 tons of straw per acre bunied on the plat. 
There was no increase in wheat. 

A 4-year rotation of clear summer fallow, wheat, oats, and barley to show 
the infiuenct' of fallow on these crops when no manure, fertilizer, or legume 
IS used Hiun^ed Hint as an average of four years wheat yielded 2.7 hu. more 
after fallow than following barley after oats. Oats yielded 10 4 bu. more after 
fallow than following wheat after fallow. Barley yielded 13.7 bu. more after 
fallow than following oats after fallow. 

Soil fertility investigations, M. J. Thompson {Minnesota Sta.^ Duluth 
Siihsta. Dpt, 1921, pp. 17-20). — In a further report of soil fertility investiga- 
tions (E. S. H., 47, p. 121), it is stated that over a 6-year period manure, rock 
phosphate, and acid phosphate each increased the yield of potatoes. While 
the yields seemed to Indicate that manure and either rock or acid phosphate 
are both more effective when used together than when either is used alone, 
(he manure is considered to be probably the more active agent of the two 
There seemed to be no material difference between the rock and acid phospliate. 
and although some increa.se in iiroduction can be attributed to these fertilizers, 
it is considered to bo very questionable if their cost will Justify their use on 
potatoes. Somewhat similar results were obtained with rutabagas, oats, and 
hay, indicating a slight superiority for either manure or acid phosphate 

[Fertilizer experiments at the Morris, Minn., Substation, 1021], P. E. 
Milleb {Minnesota 8ta.. Morris Suhsta. Rpt. 1921, pp. 9-21), — Further results 
of phosphate fertilizer experiments previously described are presenteni (E. S. U , 
47, p. 124). It is stated that acid phosphate has improved wheat and oats 
production continuously for a period of six years. Both manure and rock 
phosphate were less effective than acid pliospliate on wheat. A combination 
of either acid or ruck phosphate with barnyard manure gave the best results 
with corn. Either phosphate alone or in combination with barnyard manure 
inereasi-d the yield of clover. 

Fertilizer experiments with alfalfa begun in 1915 have so far given no note- 
worthy increases due to the use of fertilizer ext'ept in the cases of acid phos- 
phate and manure. Information is presented on cooperatl\e xihosphate U^ts 
In 1921 and on how to use acid phosphate. 

Experiments on rales of manuring best adapted for ordinary farm crops 
begun in 1916 have so far indicated tliat the heavier applications are appar- 
ently not practical. 

Experiments on the fertilizing value of wheat straw and corn stover when 
plowed under, using a 2-year rotation of corn and wheat, showed that as an 
average of 6 years a 1-ton application of straw gave slightly hlglier yields of 
corn than did the heavier amounts. Very slight differences were noted with 
wheat following corn stover witli either heavy or light applications. 

Investigational work with fertilizers, F. T. SHtrrr {Canada Expt. Farms, 
Div, Cheni. Interim Rpt., 1921, pp. 5-12). — In continuation of work previously 
noted (E. S. li., 45, p, Si 5), crop rotation .studies, the ultimate object of which 
is to ascertain tlie Influence of various fertilizer treatments on the development 
and yields of apple trees, are reporteii. A 3-year rotation consisting of potatoes, 
grain, and clover hay is followed. The soli is a light sandy loam, and the 
fertlU^rs were applied to the first and second crops of each rotation. 
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Of the materials applied singly, basic slag was the most effective except 
on potatoes, where sodium nitrate gave the best results. The most pronounced 
Influence of basic slag was noted in the clover crop, while the increases through- 
out an 8-year period from the addition of sodium nitrate have been no less 
striking. While potash alone gave practically no increase, its Influence w^hen 
added with nitrogen and phosphoric acid was quite distinct. 

In a second series it was found that complete fertilizers compounded of 
sodium nitrate, superphosphate, and potassium chlorid gave the largest profit.s 
for potatoes. Sodium nitrate and basic slag gave results on the hay crop 
but slightly inferior to those given by the maximum application of complete 
fertilizers. 

Studies on light sandy loam soil with a rotation of potatoes, grain, and 
clover hay, to determine the influence of ground limestone w’hen used in con- 
junction with commercial fertilizers and to compare sodium nitrate with 
ammonium sulphate as a source of nitrogen and basic slag with superphosphate 
and bone meal as a source of phosphoric acid, are also reported. Throughout 
the studies sodium nitrate was superior to ammonium sulphate as a source 
of nitrogen, while basic slag was the most effective source of phosphoric acid, 
especially on the hay crop. Once during the seven years’ studies ground lime- 
stone failed to increa.se the yield of potatoo.s, and except in two serie.s it had 
a depressing effect. This is attributed to the early ripening of the potatoes, 
in consequence of ^^hich they derived less benefit from the late rains. 

On a silty clay soil, studies to ascertain the influence of basic slag, of lime 
in various forms, and of .superphosphate in conjunction with sodium nitrate, 
and sometimes potash, on crop yields in a 4-year rotation of potatoes, grain, 
clover hay, and timothy liny showed that basic slag produced notable iiuTeases, 
and the medium quantity used was the most profitable. Ground limestone 
gave better results tlian caustic or slaked Urae. An application of 1,000 lbs 
of caustic lime was found to be distinctly benefiidal when used in conjunction 
with a uitro-phosphatic fertilizer, 

Kesults with superphosphate alone indicated that it can not be dei>ended 
on to promote the maturity or Increase the yields of corn or cereals. The 
small jields (»f oats on plats receiving no sc^dlum nitrate were attriimted to 
a lack of soluble nitrogen in the soil. 

Pot culture experiments, 1021 , .T A. Voelcker {Jour. Roy. Agr. Soc. 
England, 82 {1921). pp, 2SG~297, pis, also in Wobuni Expt, Sta. Rpt. 1921, 
pp. 18-24, pis. ^).- The progress results of these studies are presented in detail 
and discussed (E. S. K., 46, p. 716). 

Studies of the influence of potassium cliromate and bieliromato on a second 
crop of barley showc^l that during the second year the result is one of a 
stimulating rather than of a toxic nature, this extending to the use of 0.01 
per cent of chromium. With as much as 0.025 per cent of chromium the toxic 
effect continued to be very marked for the second year. The toxic action of 
the bichromate was more marked than that of the chromate of potassium. 

On wheat, 0.005 per cent of chromium In the form of chromate or bichromate 
of potassium proved toxic, the bichromate being more so than the chromate. 
(Chromium in amounts less than 0.005 per cent, either as chromate or bichro- 
mate of potassium, had a stimulating influence. Chromium chlorid was on 
the whole harmful, while chromium sulphate w'as neutral in effect. Chromic 
acid, while at first seemingly harmful, became ultimately extremely stimulat- 
ing. It is not, however, considered safe to use it in a concentration of 0.005 
per cent or over. 

Studies of the relative effects of lime and chalk on barley and wheat 
showed, as in preceding years, a gradual increase as more lime w^as added up 



324 


EXPERIMENT STATION RECORD. 


•fVal. 48 


to 4 tons per acre. There was also an increase with chalk but a smaller and 
more gradual one. It is considered probable that caustic lime retains its 
action as such or becomes converted into calcium silicate or some other form 
in which it can continue to exert Its Influence. It is concluded that in con- 
sidering the lime requirements of a soil the amount of lime present in the 
form of calcium carbonate is not the determining factor but rather the total 
lime present. 

Magnesium silicate showed some Influence on wheat in the second year, 
although this was not so marked as that of calcium silicate. Kaolin, how- 
ever, had no effect. 

While potassium flnoricl added in amounts equivalent to 0.1 per cent of 
fliiorin produced a fourfold crop of wheat sodium fliiorid absolutely killed 
all plants. In addition, the sodium fluorid entirely transformed the aggre- 
gation of the soil particles and gave the surface the appearance of a clay soil 
instead of a very sandy one. Sodium fluorid in smaller quantity eventually 
produced a very heavy increase in crop, but this was only after the early 
destruction of some of the plants, and the soil change was the same as with 
the heavier application, although not so marked. Calcium fluorid was used 
without benefit, but there was a fair Increase from the use of calolum-sllico- 
fluorid. 

Studies on the relative effects of chemically prepared and natural forms of 
magnesium carbonate showed that with wheat no benefit was derived from 
the several treatments, and no difference was brought out between the 
chemically prepared magnesium carbonate and the mineral magnesite. Dolo- 
mite did not produce any benefit. It was found, however, that while the 
prepared carbonate and the magnesite could be used safely up to 4 tons per 
acre, an application of 6 tons per acre practically destroyenl the crop. Dolomite 
was used in amounts up to 6 tons per acre without harm. 

Studies on the effect of ferrous oxid on wheat confirmed the results of the 
previous year 

Experiments on the use of leucile as a source of potash on sandy lf>ain and 
chalky soils using wheat, liicern, grass, and potatoes as crops are also re- 
ported. The results wnth wheat show that in each case there was a gain 
from the use of potash, either in the form of leucite or potassium sulphate, 
which was about the same in botli grain and straw. The crops receiving leucite 
were never behind those receiving potassium sulphate and were, if anything, 
slightly better throughout. These results are taken to indicate that with 
wheat leucite is as useful as potassium sulphate as a source of potasli. No 
final results were obtained with ttte other crops. 

The continuous growing of wheat and rye with and without a legume 
as a green crop, season 1920, .J. G. Lipman and A. W. Blair {New Jersey 
Stas. Rpt. 1921, pp. S16-S18).— In a further contribution to the subject (E. S. 
K., 46, p. 514) it is reported that during 1920 the yields on the legume-treated 
plats were again distinctly higher than on the nonlegume plats. The straw 
yields and nitrogen content were also greater on the legume plats. The increases 
were not so great on the wheat plats as on the rye plats. 

The continuous growing of corn with a legume and a nonlegnme green 
manure crop, season 1920, J, G. Lipman and A, W. Blaib {New Jer$ev 
Stas. Rpt. 1921, pp. 318^20).— In a further contribution to the subject (K. S. 
R., 46, p. 514) it is reported that during 1920 the yields from the legume plats 
were distinctly larger than those from the nonlegurae plats. The yield of 
nitrogen was also considerably greater on the legume plats. Plats ti*eated with 
manure yielded more dry shelled corn than the checks. These results are 
considered to be favorable to a legume cover crop where conditions will 
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permit. It Is snjr^rested in this connection that sweet clover appears to be one 
of the hardiest of the legume crops and is well adapted for this purpose. 

Kate of manuring, M. J. Thompson (Minnesota 8ta., Duluth Finhsia. Rpt, 
1921, pp. 2S-26), — In a further report of rate of manuring studies (E. S. R., 43, 
p. 627). in which manure was applied at rates of 5, 10, and 20 tons per acre to 
a virgin clay soil In oats stubble as part of a 3-year rotation of oats, clover- 
timothy, and potatoes-sunflowers, it is stated that increasing the amount of 
manure had little Influence on potato yields. Sunflowers reacted quite readily 
to manun» as a fertilizer. The larger manure applications gave the most 
striking increases in yield of oats and hay. 

The influence of the mechanical composition of the soil on the avail- 
ability of nitrate of soda and dried blood, 1020 , .T. G Ltpman and A. W. 
Rlatr (New Jersey Stas. Rpt. 1921, pp. SOS-HIG, figs. S), — This constitutes the 
final report of this study and completes a 10-year i>erIod during which the 
two forms of nitrogen have been compareil In soils varying in mechanical com- 
position from a loam to a pure coarse sand (E. S. R., 46, p 510). 

With the exception of the 8(V-100 per cent sand series the croj) yields and 
the nitrogen recovery have usually been in favor of the sodium nitrate. In 
a few cases even the 80 per cent sand mixture has yielded more with nitrate 
than with blood. Neither the nitrate nor the blood has shown high residual 
offtMds, hut the ])lood has u.sually surpassed the nitrate in the case of crops 
grown for the residual effect. However, the initial effect of the nitrate has 
usually boen suthciently in advance of the initial effect of the blood to carry 
the total etYect of the former beyond that of the latter except in the case of 
the 86-100 per ctuit sand series. The reason for the sujieriority of the nitrate 
over the blood seems to be its ability to give the plant a good start during its 
early growth. 

“It has been quite common to regard the organic sources of nitrogen as 
having a more permanent and lasting effect than the mineral sources, the 
latter having been regarded as subject to rather rapid loss through leaching. 
I'he results of this experiment do not bear out this idea, except in the case 
of soils which arc almost pure sand. It w’ould appear that the young growing 
idant rapidly utilizes the nitrogen of soluble nitrates ntid thus forger ahead 
of the plant which is depending upon sources not so readily available. It is 
possible that during the transformation of tl^e nitrogen of these slowly avail 
able materials into soluble forms there is a I'onsiderahle loss." 

Liming an acid muck soil, P. M. IIarmer (Mich. Sta. Quart. RuL, 5 (1922). 
Vo. 2, pp. 74-78, figs. 2). — This is a general discussion of the reclamation of 
areas of acid muck soils in which an experiment on the use of lime on such 
soil m brlefiy described. Liming apparently increased the yield of rye, clovers, 
sugar beets, millet, and potatoes on these soils. 

Borax fertilizer experiment with corn and potatoes (Neio Jersey ^tas. 
Rpt. 1921, p. 21). — ^The results of an experiment begun in 1920, in cooperation 
with the U. S. D. A. Bureau of Plant Industry, to determine to what extent 
borax in the fertilizer will prove Injurious to potatoes and corn are briefly 
presented. A standard 4 - 8-4 fertilizer was used for potatoes, to which anhy- 
drous borax was added in amounts varying from 1 to 400 lbs. per acre. 

When the borax was applied two weeks before planting the Injury was much 
less than when applied at the time of planting. With amounts of borax up to 
30 lbs. per acre the Injury was slight. Applications of 50 lbs. or over per 
acre had a distinct depressing effect with respect to both germination and 
growth. The effect of the borax on the com was quite similar to its effect 
on the potatoes. It is probably slightly more toxic to the former than to the 
35144—23 8 
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latter. The cover crop of rye which followed the potatoes did not appear to 
be injured even where the applications of borax amounted to 200 and 400 
lbs. per acre. 

Some relations of arsenic to plant growth, I, II, J. Stewart and B S. 
Smith (Soil ScL, H (1922), No, 2, pp. 111-126, figs, 2 ). — Studies conducted at 
the Utah Experiment Station on the solubility of arsenic oompouds in dif- 
ferent salt solutions and in soil solutions and on the absorption of arsenic by 
plants in pot experiments are reported. 

Part 1 deals with the sohihillty of arsenic in solutions of each of several 
salts in two concentrations. TiOad arsenate was found to be a very insoluble 
compound. Only three parts of arsenic dissolved in a million parts of pure 
water. Its solubility was greatly increased by many common salts when 
these were present in the aqueous solvent, but sulphates and nitrates did 
not seem to increase materially the solvent power of water for lead arsenate. 
Acid salts and those which hydrollze with an alkaline reaction markedly 
increased the solvent action of water on lead arsenate. The soil solution al8<i 
had a greater solvent power for lead arsenate than had pure water. 

Part 2 contains the results of small-scale pot experiments conducted with 
peas, radishes, wheat, potatoes, and beans on a gravelly bench loam soli. 
Disodlum arsenate in low concentrations was visibly stimulating to all of tbc 
plants tested. This visible result was indicated in the underground part of 
radishes and not in the foliage. The evidence of stimulation or nonstiraula- 
tion shown by the dry weights wa.s inclusive hut indicative of stimulation where 
the concentration of the ar.soimte was low, and in the case of radishes in all the 
concentrations tested This is taken t(» indicate that the accumulation of 
arsenic in the soil, as the result of the spraying of orchards, if not continued 
to excess, may be beneficial rather than Injurious 

AORICUlTURAL BOTANY. 

The influence of volnme npon the rate of change in the hydrogen-ion 
concentration of nutrient solutions in contact with plant roots and the 
effect of this change upon Iron availability, 11. M. IlAUNErrE (New Jersey 
Stas, Rpt. 1921, pp. S45~S47) — Experiments ore reported upon in which Mar- 
quis spring wheat was grrmn in Toftingliara 4-salt solution, and a modiilcatiou 
of this solution by the substitution of ammonium sulphate for potassium nitratt' 
in equivalent osmotle concentrations. The plants were grown in culture bottles 
of 260, 600, 1,000, and 2,000 cc. capacities. Iron in the form of an aqueous 
suspension of ferric phosphate was added at the rate of 6 mg. per liter of 
solution. A single wheat plant was grown in each culture for a period of 20 
days, culture solutions being renewed at regular intervals of 3.6 days. 

In the Tottingham solution, it was found that the H-lon concentration 
decreased very rapidly in the 250-cc. cultures, while the decrease was progres- 
sively less rapid in the others Chlorosis appeared in the plants grown In 
the flasks of the smallest capacity in about 20 days. In the 500-cc. flasks 
they became chlorotic about the twenty-third day, and in the 1,000-ec. cultures 
no indication of yellowness of the leaves appeared before the twenty-sixth 
day. In the plants of the 2,000-cc. series there was only a slight indication of 
chlorosis at the end of the growing period. 

The average total dry weights of plants were determined in the different 
solutions as well as the change in the H-lon concentration, and it was found 
that the H-ion concentration of the modified solution was Increased, as the 
result of contact with the plant roots, during the growth intervals covering a 
petiod of 3 weeks In the 250-cc. cultures, and then it was rather suddenly 
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reverfied in the direction of the chaiiKC in reaction. The reversal in the change 
of the H-ion concentration was proerressively delayed with the larger volumes 
of nutrient solution. Plants grown in 250 cc. of the solution containing am- 
inonluin *!;ulphate develoi)ed chlorosis about the thirtieth day, while in the 
plants of the 500-cc. cultures a slight chlorotic condition appeared during the 
last Interval, and chlorosis did not appear in the other cultures. A marked 
decreas(‘ in the H-lon concentration was apparent in the modified solution as 
well as in the unmodified Tottlngham solution following the appearance of a 
chlorotic condition in the plants. It is believed that the ability of the plants 
to obtain sufficient iron from the nutrient solution for normal development is 
determined in large measure by the H-ion concentration of the solution. 

Prom a study of the dry-weight data, it is shown that the average tobil 
yields were progressively higher as the voluiiu's of the solutions increased, and 
this was directly correlated with a corresponding delay and a lower degree of 
Intensity in the development of the chlorotjc* condition of the plants. The 
average yields from the unmodified solution were always lower than the 
average yields from the corresponding volumes of the solution containing 
ammonium sulphate, and this is conside-red to he due probably to the higher 
availability of iron in the latter solution, which prevented the develof^ment of 
chlorosis. 

Some factors affecting the rate of change of hydrog('n-ion concentration 
in nutrient solutions, L. H. Jones (New Jerxrt/ Rpt. 1921, pp. SSO^SS ). — 
Studies are reported of t)ie influence of total c<mcentratiou, volume of solution, 
and \ arming numbers of idants upon the rate of cliange of tlie ll-ion concen- 
tration in a Shi\e’s 3-8aU solution in oontacf with the roots of growing plants. 
Soy bean and wheat [dauts were grown in th(‘ solution, hut as the results are 
v'ery similar only those for wheat are stated. 

The results show that (1) with each number of plants used In a given 
volume of nutrient solution the rate of change of the H-ion concentration de- 
creased with an increase in the total osmotic concentration value of the solu- 
tion ; (2) with each nuiuher of plaids grown in the nutrient solution having a 
given total osmotic concentration value the rate of change of the H-lon 
concentrati(*n decreased with each Increase in the volume of the solu- 
tion ; and (3) with each volume of nutrient solution and with each to- 
tal osmotic concentration the rate of change of the H ion concentration in- 
creased with each increase in the number of i)lants grow'u In the solution. 
Wiient plants changwl the Il-ion t^oncentration of the solution from the initial 
pll values of 4.9, 4.5, and 4.3, corresponding to osmotic concentration values 
of 0.1, 1.75, and 2.50, respectively, to a pH value slightly below the neutral 
point. The time re^iuired to produce the maximum change differed for each 
number of plants, for each total concentration, and for each volume of the 
nutiient solution employed. 

The salt requirements of the soy bean plant during the seedling phase, 
J. W. Shiv®, A. L. Pbiwce, R. V. Allison, and S. Wakabayashi (Aeto Jersey 
Sias, Rpt, 1921, pp. S27S$0, fig. i).— A summary is given of the main results of 
a study of the salt requirements of the soy bean plant during the early stages 
of growth to the ilowering period. Three conjplete series of 21 cultures each 
were conducted for 35 days, a 3-saIt solution being used, and the plan of the 
experiment was the same as that previously described (E. S. R., 44, p. 130). 
Only the results obtained from those cultures which produced the highest 
yields of tops and roots are given. 

Attention Is called to the fact that nil the cultures whicli produced low 
yields of either tops or roots were characterized by linving high proportions 
of calcium nitrate and correspondingly low ones of magnesium sulphate. As 
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a result of the experiments it is believed that these salts are the determining? 
factors in the production of either high or low yields, and that monopotassluin 
phosphate had much less influence on the growth rates of soy bean plants 
during the early stages of development than either of the other two salts. 

The relation of aeration to the development of the soy bean plant in 
artificial culture, R. V. Allison (New Jersey Stas. Rpt. J921f pp. SSS-SUy 
figs. 2 ). — A summary is given of a study of the relation of aeration or the lack 
of it to the development of the soy bean plant in artificial culture media. Soy 
beans were grown in simple solution cultures, simple sand cultures, simple 
solution cultures aerated by constant bubbling of air through the medium, 
drip solution cultures, and drip sand cultures. The culture solution used was 
one of the 3-salt solutions recommended by Shive. 

The average dry-weight yields of tops, roots, and fruit, and the average 
total yields of the different cultures were determined, and it appears that 
the lowest average yields were produced by the simple sand cultures, whih* 
the simple solution cultures produced an average total yield almost twice as 
great. The aerated solution cultures produced an average total yield more 
than double that of the simple sand cultures, and the drip solution cultures 
gave slightly higher yields than those obtained from the at^ratiHl solution 
cultures. This is believed to indicate that the superiority of the averagt‘ 
yield from the drip solution cultures was due to a better aerated condition 
brought about by the. constant drip which not only carried some air with it 
into the solution, but also provided excellent opportunity for thoroughly aerat- 
ing the new solution before entering the culture vessel. The highest average 
total yield was produced in the drip sand cultures. 

An investigation was made of the nitrogen content of the various parts of 
the plant, and it was found in general that the percentage of nitrogen in the 
leaves, roots, tops as a whole, and the percentage of total nitrogen was always 
slightly lower for the plants of the simple solution and simi^le sand cultures 
than it was for the plants of the other series. In general, the highest per- 
centage of nitrogen was found in the fruit and the lowest in the stems and 
roots. From analysis of the data presented, the author claims that the low 
nitrogen content of the stems is always correlated with high fruit yields, and 
a high nitrogen content with low yields of fruit. No such relation, however, 
was found for other parts of the plant. 

The development of aleurone grains in ordinary vacuoles and formation 
of tannins, P. Danoeard (Gompt. Rend. Acad. Sci. [Paris'], 172 (1921), No. 16, 
pp. 995-997, figs, t?).— In view of the previous observations of A. Dangeard 
(E. S. R., 44, p. 822), the author considers the mitochondrhun as probably a 
morphological phase and not at all an assemblage elements having an In- 
dividuality in the cell. Their similarity in appearance, though remarkable, 
does not necessarily involve a common origin for these formations, whlcli 
probably differ as to chemical character. 

The author reports briefly the results of his own studies on the formation of 
tannin in the epidermis of Taxus baccata and of Pinus mariiima. 

Disagreement is expressed regarding the view of Politls as to the origin of 
certain bodies (presumably tannic) in the transformation of granular mito- 
chondria. 

Aleurone grains are said to appear in adult vacuoles after passing through 
a filamentous or reticulate stage. 

Bnzym action in Echinodontium tinctorium, H. Schmitz (Jour. Gen. 
Physiol., 2 (1920), No. 6. pp. 61S-616 ). — In this, the second of the scries of 
special Investigations previously Indicated (K. S. R., 44. p. 27), the author 
was able to demonstrate the presence in E. tinotori/um of esterase, maltase, 
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lactase, sucraso, raffinase, diastase, inulase, cellulase, hemlcellulase, urease, 
renuet, and catalase. 

The selective permeability of the seed eoatt J. P. van deb Ma^bel {Rec, 
TraxK Hot. N^erland., 16 (1019), No. S-i, pp. 248-284, figs. 2). — Selective per- 
meability in the seed coat is very widely met with amojig plants, oicurrin^i 
in the most divcirse families. A good example is furnished by the seeds of 
CUicnrbltn and of Cucumis. 

Acids, salts, and alkalis are, with some exceptions, arrested by the seetl 
coats. Excei)tiona are indicated, though no cause has yet been found A number 
of organic substances (alcohols, ethers, and chloroform) pass through rciidlly. 

The selective jiermeability of the seeil membrane of (Hicurbita and Cucumis 
should be attributed to a very thin membrane. Morphologically this meuibrane 
constitutes th(‘ cuticle of the iiucellar epiderm, the chemical reactions of 
which, especially the manner In which it behaves toward colorants, organic 
solvents, and alkalis, are considered to show that it is probai)ly formetl of cutin 

Kolation of seed weight to tfie rate of growth and size of crimson clover 
plants, D. Schmidt (Nnv Jersey ^Stus. Rpi. 1921, pp SS3-885) —A preliminary 
leport gi^en of cxpiuiments carrit'd on to determine the relation of seed 
weight to plant growth. Seeds of a eoimnercial strain of crimson clo\er were 
selected, v\eigheii, and divided into three grades. I'hese were planted Feh- 
nn*ary 1, and observations were made on germination 

It was found that the heavier seeds germimite<l earlier than those of lighter 
weight, and the first app(‘arance of leaves followed in the same order as did 
the germination. Attention is called to the fact that the germination and forma- 
tion of first foliage leaves of soy beans and buckwheat proceed in the reverse' 
order from that Just described of crimson clover. Data were obtained on the 
average (li\\ weights of crimson clover plants from seeds of different weights, 
and it was shown that the average dry weight of the plants from the heavier 
seed.s was always superior to that of plants from seeds of lighter weight. 

Zostera marina in its relation to temperature, W. A. Setchell {Science, 
.76' {1922), No 1485, pp. 515-511). — From a study of Z, marina the author has 
found that the acti\e period of growTh and reproduction seems to be iiornially 
inclnd<*tl within an iutiTval of 10® C., i. e., from 10 to 20®. During the colder 
weather as wadi as the warmer periods of the j^ear the plant was found to 
t‘nt(T into a state of quiescence, but revhe4 when the proper temperature was 
restored. 

The author’s investigations seem to indicate that there is no dependence, 
m the cas(‘ of this plant, on a particular period of illumination so far as its 
various stages of growth and reproduction are concerned. 

Changes w'rought in the grapefruit in the process of maturation. — 
1, Natural changes. 11, Factors affecting the composition of the fruitt 
F. A. I.A)FEz (Jour. Dept. Agr. and Labor Porto Rico, 4 {1920), No. PP- iOS; 
5 {1921), No. 4, pp, 45 , pi. 1, figs. 4). — An investigation was conducted by W. B. 
Cady in 191(F-17, the results of which were added to by his successor, the 
present autlior, who has referred to It in reports previously noted (K. S. U., 42, 
p. 42), and who now presents the whole In systematized form in two parts. 
The first of these deals principally with the natural changes occurring In the 
composition of the fruit, and the second mainly with the factors w’hlch may 
affect such composition. The changes that take place in the fruit during Its 
development, such as increase In juice content, increase in w^eight, and de- 
crease in the proportion and thickness of the skin w^ere found to become less 
and less perceptible as maturity approaches. Obvious signs of maturity, such 
as color of the fruit, condition of the juice cells, taste of the juice, and general 
appearance, coincide with cessation in the increase of weight and juice and the 
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decrease In the content of skin, as well as with the decrease in acid content 
and the increase of ratio of solids to adds; also with the end of the process 
of sugar elaboration and the beginning of inversion of sucrose. 

Taking the changes enumerated and the signs of maturity above referred 
to as criteria to judge the maturity of the fruit, it may be assumed that grape- 
fruit in this region may not be considered ripe and fit to eat before the ratio 
of solids to acids in solution in the juice has reached at least 7 : 1. This 
minimum ratio should be accompanied by the signs of maturity evident on 
inspection. 

The changes enumerated above apply in a general sense to the three varieties 
tested, but the rate at which they proceed and the extent to which they take 
place differ for each variety. 

Excessive rainfall causes delay in the process of maturation of grapefruit 
and increases the proportion of juice, but decreases that of solids and acids. 
The ratio of solids to acids is lower in rainy aeasona than in seasons of mod- 
erate rainfall. 

The Influenc'e of soil type on the composition and quality of the fruit Is 
not very pronounced. 

The chemical composition of the fruit does not greatly affect its quality, 
nor does the chemical coniiiosltion of the soil greatly affect tliat of the fruit 
Nitrogen Is the only element of nutrition the amount of which in the fruit may 
depend on the amount present In the soil. However. th(» fertilizers iisimI must 
be taken in consideration 

Sweating has little effect on its composition, the most notIcoabli‘ change 
being produced in the color. The most important changes undergone hy grape 
fruit in storage are loss in weight and inversion of sucrose. 

Variations and fertility of the hybrid Primula variabills compared with 
those of the parents, L. Bfabinohem {Compt, Rend. Acad. Sai. [Parisl, J72 
(1921), 16, pp. 992-99 Jf ). — P. vaHaWis Is a spontaneous hybrid capable of 

limited self-perpetuation (Iirough seeds, though characterized by the remarkable 
abundance and duration of its inflorescence. One of the parents, P. offldnaliB, 
is said to be a clearly defined spcK'les, ver> stalile pliysiologlcally. The other. 
P. rulgarus, is said to be very unstable, thi‘ pollen being largely aborted or 
variable in size This irregularity is probably not independent of the mori)ho- 
logical variations which have led sqme to consider P. rariadlis as a subspecies 
iff P. vulgark. 

FIELD CEOPS. 

[Report of Held crops work in Hawaii, 19151], H. L. Chung and F. G. 
Krauss (IJaicaii Hia. Rpt. 1921, pp. 26-32, 60S2, pis. 2, ftp. 1 ). — The continua- 
tion of earlier experiments (E. S. R., 40, p. 0J13) is described. 

In cooperative sweet potato variety tests near the ocean, potatoes that grew 
nearest the shore liinl a slightly higher salt content than those in other parts 
of the field. All tests with the Hamakua Hybrid Irish potato, a variety 
originating on th(‘ island of Hawaii, indicate that a fair crop of marketable 
tubers can be produced from stocks obtained from the place of origin, even 
without spraying. Succeeding generations of this variety grown on the Island 
of Oaliu do not seem to retain the blight-resistant character. Corn Investi- 
gations included breeding and selection work and trials of exotics. Cuban 
Red X Guam corn surpassed the parent varieties In yields of green fodder. 
Notes are given on cassava, edil)le canna, taro, Napier and Marker grasses, Uba 
cane, alfalfa, cowiHja varieties, kulthl bean (DoUchos Mflorus), niungo bean, 
iMpinus alhus, and yam l)ean. Kudzu )>lants from cuttings bore one or more 
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enlarged roots, while plants from seeds had elongated fleshy roots only, 
although the foliage growth was about equal. 

Klein Wanzleben sugar beets produced about 14 tons of roots wltli over 
4,900 lbs, of calculated sugar per acre at the Haiku (Maui) Substation. Michi- 
gan and Idaho strains followed closely In yields of roots and sugar but only 
produced one-half the weight of green tops. The acre yields of green forage 
about 100 days after planting amounted to about 20 tons lyer acre with Yellow- 
Tip cane, 17 tons with Uba cane, 15.5 tons with Napier grass, and 10 tons with 
Merker grass. Merker and Napier grasses are ready for cutting long before 
either Uba or Yellow-Tip canes are mature, and make much better growtti 
dui'ing the dry weather. Napier grass Is much more succulent throughout it« 
develoi)meut than Merker grass and is considered the better. Plats of edible 
<*anna with 250 lbs. of pliosphatic fertilizers per acre in the furrow at planting 
yielded twice as much forage and tubers as unfertilized plats. 

Wiebke cassava continued outstanding as to quality and yield. New Era 
Yellow Flint corn in storage sboweil comparatively little injury from weevil, 
while three dent varieties were extensively eaten after a 4-montU period of 
serious infestation, Seven varieties of pop corn were compared as to yield. 

[Report of field crops work at the Crookston, Minn., Substation, 1921], 
0. G, Selviu {Minnesota ista., Crooksion BubMa. Rpt. 1921, pp. 12-26, 61, 52, 
61-63, 65-72). — Experiments reported in continuation of earlier work (E. S. R., 
47, p. .*181) iiK-luded seeding tests with spring and winter wheat, oats, barley, 
rye, flax, and potatoes; varietal trials with spring and winter wheat, oats, 
barley, rye, c(»ru, soy beans, alfalfa, flax, potatoes, mangels, rutabagas, turnips, 
and sugar bwts; fertilizer tests and studies of tuber unit selections with 
potaU)es ; and cto][» rotation experiments. 

The yields of wlieat in the 3-, 5-, and 7-year rotations w€Te about eijual, 
slightly favoring tiie short rotation. Wheat continuously, alone, and with 
d lbs. of clover, decreased in yield, partly due to wild oats in the plats. Oats 
yields continued in favor of the 7-year rotation. 

Results from fertilizer trials with potatoes do nut indicate increased yields 
from the use of ix)ta8h. Potash-nitrogen and pota8li-i)hospliate combinations 
gave the liighest average returns. Potatoes responded less to both rock and 
acid phosphate with manure than when the minerals were used alone. Acid 
phosphate was the only one of th^ thre«‘ materials to show’ profit, and w’as of 
benefit to succeeding grain (*rops. Acre applications of from 4 to 32 tons of 
manure affected the yield of potatoes but little. Heavy applications of manure 
w ere evidently not beneficial in dry years. 

It W’tts observed that altlmugh tiie yield may not necessarily be decreased, 
tuber diseases can not apparently be controlled effectively in a 3-year period, 
as the organisms seem to survive the rotation (*ycle. The gross feeding habits 
of the sunflow'er rendered it unsuitable as a crop with i)otatoes in a short 
rotation. Continued cropping of the land in 4 year rotations without manure, 
fertilizer, or legume had a tendency to low’er yields. 

[Report of field crops work at the Duluth Substation, 1921J, M. J. 
Thompson {Minnesota Bta,, Duluth Buhsta. Rpt. 1921, pp. 5-16, 20-23, figs 5 ). — 
The continuation of earlier work (E. S. R., 47, p. 129) Is reported with brief 
notes on varietal trials with spring wheat, oats, rye, barley, beans, millets, 
potatoes, and legume forage crops. 

Spring wheat culture is not recommended in the northeastern counties, as 
the crop hardly conforms to the system of agriculture and is often damaged 
by rust and scab. The heaving of the heavy clay soil has rendereni the 
growing of winter wheat rather uncertain. With proper soli conditions, millets 
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may be grown successfully in northeast Minnesota but should be used primarily 
as an emergency or annual forage crop and with limited acreage. 

A progressive decline in yield was noted with the later dates of seeding 
winter rye. The slight increases secured hardly Justified rates of more than 70 
to 84 lbs. per acre. 

Sunflowers in 30-in. rows yielded slightly more and better silage than in 
wider spacings. Plantings made May 18 and June 1 and 15 gave 19.4, 10.8, and 
10 tons per acre, respectively. In a dry season, sunflowers on spring plowing 
produced about 2 tons less than on fall plowing. 

Seed potatoes treated ^\ith corrosive sublimate produced 3-year acre average 
yields of 202 bu., with formalin 270 bu., with copper sulphate 229 bu., and 
with untreated s(^ed 282 bu. However, the untreated seed was in each case 
produced from treated seed of the year before, planted on clean land. Potatoes 
given ridged and level culture averaged about equal. Checked rows made 246 bu. 
per acre, and drilled rows with twice the number of hills 210 bu. Hows 30 In. 
apart outyielded both 36- and 42-in. rows. 

Barley and clover-timothy hay showed a progressive decline in yield from 
the 3- to the 5* year mtatious. The progress of clover utilization experiments 
and of rotations without clover or manure gave results similar to those noted 
previously (E. 8. R., 47, p. 121), 

[Report of field crops work at the Morris, Minn., Substation, 1921 J, 

P. E. Milleb (Minnesota Sta,^ Morris Suhsta, Rpt. 1921^ pp. 21-S9),—The prog- 
ress of experiments with various field crops is reported as heretofore (E. S. R., 
47, p. 130). Among the leading varieties were Improved Manchuria barley; 
Marquis, Preston, and Mindum spring wheat, and Turkey winter vvlieat ; lowar 
and Sixty-Day oats ; Robust and Great Northern field beans ; Soysota soy beans ; 
Grimm, Baltic and Turkestan alfalfa; Rustler White Deut and Minnesota 
13 corn; Minnesota No. 2 rye; and Early Ohio and Rural New Yorker potatoes. 
Rate and date of seeding trials with winter wheat and rye are also noted. 

In a 4-year rotation of corn, wheat, barley, and red clover, where the two 
cuttings of clover were used for hay, pasture, or green manure, or in combi- 
nation, the grain yields were very much alike with all treatments. The use of 
any part of the clover crop for green manuring on the average silt loam soil 
of the district Is apparently without advantage. Six years’ results indicate 
that alfalfa can be used profitably in a rotation Including 4 years of alfalfa 
and 4 years of corn and grain, ttiat com gives good results following alfalfa, but 
that the small grains can he grown best after a cultivated crop. Both com 
and barley responded to the application of phosphate in this test, but not to 
potassium sulphate. 

Potatoes sprayed with Bordeaux for early blight again outylelded unsprayed 
plants. Plantings 3 in. deep averaged 119 bu. per acre for 3 years, outyleldlng 
2-, 4-, and 5-in, plantings which ranked in the order given. Level cultivation 
is apparently preferable to ridging, especially in a dry season. 

[Report of field crops work in the Vir^^in Islands, 1921], L. Smith 
(Virgin Islands Sta, Rpt. 1921, pp. S-S, 1-10, pi. 1), — The experimental work 
reported continues that described heretofore (E. S. It., 45, p. 126). 

S. C. 12/4 sugar cane continued to make higher acre yields of cane than the 
standard variety Ribbon, and with an average increase in sugar ijer acre of 
about 50 per cent. Extensive planting of both S. C. 12/4 and S. 0. 12/87 is 
urged. It is noted that so far the seedling canes raised on the islands have 
succeeded better than Introduced caues. 

The ravages of the pink boll worm (Pectinophoru gossypiella) , together with 
the great drop in prices, are said to have considerably lessened the interest 
in growing Sea Island cotton at St. Croix. Observations of the results of plant- 
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ing on new land conflrm previous findings that cotton planted on land that has 
produced two or more cotton crops will give Just as good, if not betler, crops 
than cotton planted on new land, especially if shallow plowing is practiced 
and no fertilizer is ustnl. Suggestions are given for the control of the pink boll- 
wonn. A detailed account of the Sea Island cotton industry in St. Ooix has 
been noted (E. S. It., 45, p. 232). 

In further trials with velvet beans and jack beans for green niauiiriug pur- 
poses, excellent results were had with a mottled seeded velvet bean obtained 
from Porto Rico. The Lyon bean gave the best results of the green manure 
crops trinl. Its analysis shows 0.99 per cent nitrogen in the green vine and 
0.48 per cent in the root. 

Napier gras.s was found worthy of extensive planting because of its drought 
resistance and large yields, (luatemaia grass continued to give good results, 
40 tons of 1 odder i>er acre being obtaine<l at one cutting from a plat with about 
6 months’ growth. 

Experiments with cotton and peanuts and crops grown in rotation with 
them in Nanseniond County, E T. Ratten {Virgnua Sin. Bui 229 {1922), pp. 
22, figs. 6). -'The results of experiments with cotton and peanuts and crops in 
roiatiou with them at the Naiiseinond County Substation me suininarized. 

E(*rtilizer tests with C'ottoii in'li<*atcd for general use fnnn 800 to G(X) lbs 
I>er acre of 4-8-4 fertilizer, with the nitnigen reduced on soils adequately 
siqiidied witli this element Lime was not beneficial except ^vben used ^\1th 
nitrogen ami potassium, and even then tlie increase was barely profitable. 
Trice is the outstandlug variety, with Columbia and Durango indicated as 
the best long staples. 

Examples are gisiui of desirable rotations with peanuts. Direct applica- 
tions of fertilizer are not advised for peanuts (Ui soils of ordinary fertility, 
but on poor soils acid phosphaK* wdth some organic source of nitrogen, such 
as cottonseed meal, is indicated for good results. Lime improved the quality 
of the nuts rather than the quantity. Virginia Uimner is apparently the 
lieaviest yielder but does not sell as well as Virginia Bunch or Jumbo. 

Although 1-ear corn varieties yielded highest, their tendency to rot in wet 
seasons makes the hard grain sorts most poimlar in the section. Cp tv) dOO 
Ihs. i)er acre of a 4-8-2 fertilizer is desirabh‘ with (‘oru. Top-dressings of 
nitrogenous salts may be applied with profit at the last cultivation. One ton 
of burnt lime or its e<iuivalent In ground limestone per acre seems to he 
enough to use in the corn rotation. 

Soy beans planted in the same row with corn have not affeeded corn yields 
and provide good grazing for hogs. Black Eyebrow was the earliest variety 
rested; Wilson, Ito San, Haberlandt, and Virginia were among the best of the 
intermediates; and Mammoth Brown and Mammoth Yellow were the best late 
varieties. 

Other crops found of value were Abruzzi rye, crimson clover, and grass hay. 

Trials of new varieties of cereals, K. S. Beaven {Jour, Min, Agr. [U/ndon], 
29 (1922), No 8, 4, pp. S37-S47; 5, pp. 4S6-4U, figs. 2).— The methodology of 
varietal trials with cereals is considered, and an account is given of methods 
employed by the author to secure comparative accuracy. 

In the half-drill strip method, the new race and a control are grown on 
10 or more alternating strips of about each, and of the width of the 

drill employed. One-half of the seed box is filled with control seed and the 
other with seed of the new race, so that with each turn of the drill 2 half-drill 
strips of the same race are seeded alongside, making in 21 turns 10 drill-wide 
strips of each race, and a half-drill strip which is excluded at the end of each 
aeries. With 2 controls 2 acres are required, as the experiment is duplicated 
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In every respect. To eliminate error due to interference, one row of each 
race is cut out along tJie lines of separation before harvest By adjusting the 
binder it is said to be possible to harvest sections with about 2 

sheaves each, and a close approximation to the probable error of the total 
weights of grain and straw on 0.5 acre of each race can be obtained by statis- 
tical treatment of the sheaf weights. The probable error of the weight of grain 
was found less than that of the corresponding weights of grain plus straw. 
Results indicate I hat b^ (Jie lialf-drill strip method the probable error of the 
difference lietweoii the weights of grain of the two races may be redueeti to 
about 0.5 per cent, as compared with more than 5 per cent with single plats. 

Kye- wheat and wheat-rye hybrids, E. F. Caines and F. J. Stevenson 
(Jour, Heredity, IS (1922), iVo. 2, pp, 81-90, figs, 4). — Rosen rye was crossed 
with Jeukin, Hjbrid 128, and Jones Fife wheat at the Washington ICxperinient 
Station, and Fi plants were obtained which were not entirely sterile even when 
Itosen was the female parent. 'Fhe Fn from these crosses strongly resembled 
Rosen, and a few exhibited a degree of fertility equally as liigli. One wheat- 
rye cross was obtained with Turkey wheatX Rosen rye. While Rosen pollen did 
not stamp the rye characteristics on the Fi or Fs progeny to any great extent 
the abnormality and barrenness of the plants showed a violent upsetting of 
normal metabolism. In every case cited only matroclinoiis li\l)rids were 
obtained. Although Turkey is very resistant to bunt, a completely bunted 
plant occurreil in Uu^ 1'.. generation of Turkey X Rosen. 

Growing grain in rows, M. Champlin (Weat. Canad. 8oc. Agron. Proc., 2 
(1921), pp. 7-11). — Information is presented concerning growing small grains 
in cultivated rows us a partial substitute for fallow, together with the results 
of cooperative trials and preliminary experiments i>y the University Suskat 
chewan. The results obtained encouraged further Investigation. Experi- 
ments in Soutli Dakota with Sudan grass and liarley in cultlvate<l rows have 
been noted (E. S. R., ]>. 341 ; 41, p. 435), 

Hill fertilization of corn, C. E. Millar (Mickigmi (Sia. Quart, Hul., 6 (1922), 
No. 2, pp. 69-7 S, Jigs 8). — No striking variation in the root devehqunent of corn 
plants was ob.ser^ed where 3-l(i~4 commercial fertilizer was either applied near 
the seed at the rate oi' 200 lbs. per acre or 4(X) lbs. per acre was broaticaste<l. 
Wlien corn fertilized in the hill suffers piore from drought than does unfer- 
tilized corn, the reason probably lies in a greater moisture requirement of the 
plants, due to a greater vegetative growth. 

A new method of com improvement by selection, H. F. Roberts (<Sci. 
Agr., 3 (1922), No, 2, pp. 37-50, figs. 3). — ^The author pror> 08 es three methods of 
com breeding, embodying modiiications of the methods advocated by G. H, 
Shull, by Williams (E. S. R., 18, p. 1039), and by Miller and Hughes (E. S. R., 
23, p. 436). A list of 99 titles on the selection of corn is appendcMl. 

In the method advocated for experiment stations, ears are chosen from the 
general field for ear-row tests for a number of succe.ssive years, from which 
ears representing the highest yielding biotypes are finally taken, the seed 
mixed and sown in a multiplying plat, whence seed ears are sold to fanners. 

The commercial system recommended is a modification of the Ohio system 
of Williams. A “ pedigree-line plat,” continued year after year, is cornposeii 
of ear-rows seeded from weighed and scored ears, chosen from field selections 
from the best-yielding ear-rows of the previous season. After the second year 
the remnants from ears producing the best-yielding ear rows of the preceding 
season are mixed and seeded in the “ stock-supply plat,'* which Is also con- 
tinuous. Ears field selected in this plat are added annually to the ear-row 
plat, while seed ears not field selected are chosen with the score card, xnixed^ 
and used in bulk to plant the multiplying plat. Field-selected ears from the 
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multiplying plat furnish seed to plant the general field. Seed for sale is taken 
first from multiplying plats and finally from the general field. 

Ears are selected from the original field and grown ear-to-row in the out 
line suggested for farmers. Half the seed from ears taken from the best- 
yielding rows is planted in the general field, and half in the breeding block. 
Seed ears are chosen from the breeding block, half being mixed the following 
season to plant the general field, and half for the breeding blo('k. By this 
method the ear-row plat is required in alternate years only. 

Varieties of cotton in northwest Texas, 11. E. Kabpeb {Texas Hta. Bui. $99 
{19$$), pp. $-26, figs, S ). — The results of varietal experiments with cotton at 
the Lubbock Substation from 1912 to 1921 are tabulated, with a discussion of 
the relation of w^eather to cotton production. Cotton is considered a depend- 
able crop on the plains wdthin an area from 30 to 76 miles wide and 150 miles 
long following the cap rock. Earllness and storm resistance are the most 
desirable characters for this region. 

Although Burnett cotton, the best jielder, lacks storm resistance and has a 
relatively short staple, it is profitable under extreme conditions on account 
of earliness. The Mebune cottons were consistent good yielders w'lth fair 
storm resistance and staple, and under ordinary conditions are indicated for 
general planting. Toole, Cook, and Hawkins yielded considerably above the 
average in the years testtni. Lone Star has valuable storm resistance and good 
lint quality and does well in favorable years, but its late matuiity and tendency 
to produce an cx^caslonal crop of Imlly (‘otton do not favor it as consistently 
profitable. 

Among the extra staples, Acala, Durango, and Snowflake ranked In the 
order namtxi as to yield and inversely as to staple. (Comparison of the acre 
lint yield and the length of staple of the best varietU^s of each type or class 
shows a decided decrease in yield as the length of staple inorea.ses. The present 
premium for the belter staple cottons is dwmied insufhcii^nt to compensate for 
the lower >leld8. 

The Pima cotton industry of Arizona {Ariz. Indus. Cong. Bui. 7 {19$2), 
pp. 40 )^ — This comprises addre.sses delivered at the Pima cotton conference in 
Phoenix In April, 1922. 

Cotton growing in Nigeria, H. Duff {London: Empire Cotton Growing 
Cotn., 1921, pp. 81+6, pi. 1, fig. 1 ). — Descriptions of the country, its natives, 
cotton centers, and systems of communication are given from an extensive 
survey. The major portion of the brochure comprises constructive criticism 
regarding the de\'elopment of the cotton industry and transportation in the 
colony. 

liegulations regarding cotton pests and diseases in British Colonies and 
India {Bvl. Imp. Inst. [London], 20 {192$), No. 2, pp. 19$-$07 )> — Summarized 
statements are givcu of regulations in force in India and in the British 
Colonies in Africa, West Indies, and elsewhere. 

liesnlts of the examination of cotton from Tanganyika {Bui. Imp. Inst. 
[London], $0 {192$), No. $, pp. I 4 I-U 6 ). — Descriptions, strength, length, and 
value are given for 26 samples of cottou from several districts In Tanganyika. 

Inheritance and yield with particular reference to rust resistance and 
panicle type in oats, R. J. Garber {Minnesota Sta. Tech. Bui. 7 {1922), pp. 
5-62, pis. 6 ). — Miiiota and Victory, open-panlcled pure lines of oats susceptible 
to stem rust, were crossed with a slde-panicled pure line of White Bnssian 
oats, relatively resistant to stem rust, and the inheritance of host reaction to 
rust, panicle type, and pollen abortion w^as studied in the Fi, F 2 , and Fa genera 
lions. The correlation between rust reaction and yield and between paiui‘lc 
type and yield was also observed. 
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The conclusion that the rust resistance of White Russian is not due to rela- 
tivc size of stomata was corroborated by the relative width of the stomata I 
openings when at a maximum in the seedlings of this variety and of Victory. 
The data from Fa and Fa in both MinotaX White Russian and Victory X White 
Russian evidenced that rust resistance is inherited as a dominant character 
der)ending on a single factor difference for its expression. In these crosses 
panicle type is apparently dependent on a single main factor for its expression. 
The Fi plants were oi)eii-panicled but not to the same extent as the open- 
lianicled parents. 

The Fs segregation and the frequency with which sidt^panicled susceptible 
and open-panicled resistant F# families were obtained indicate that rust 
reaction and panicle type are not closely linked In inheritance. 

Victory, Minota, and White Russian produced averages of 12.4, 1, and 0.9 
per cent, respectively, of aborted pollen. The I'\ segregation of White Rus- 
sian X Victory indicated that aborted pollen as found in Victory was inherited 
as a recessive character involving at least two factors. No evldimce of a close 
association in inheritance between panicle tyi>e and pollen abortion appeared. 

The approximate average reductions of yield In the Fj, i>ecaiise of rust in 
MinotaX White Russian and Victory X White Russian, were 12 and 37 per cent, 
respet'tively, among the open-panicled fonn.s, and 34 and 24 i>er cent among 
the slde-panicled forms. In the F» the average percentage reductions of yiehi 
were 24, 14, and 37, 30 in the 2 crosses, respectively. Although no consistent 
correlation between panicle type and yield was found, wherever a significant 
difference appeared the open-panicled forms gave the greater average yields. 

Varieties of potatoes for Nebraska, H. O. Werner {Nebraska Sta. Bui. 182 
{1922), pp. S9, figs, 18 ). — Variety trials with potatoes at 12 points, principally 
in the western part of the State, are reported with notes on the climate and 
soil as factors In potato production. The best seed-potato areas of Nebraska 
are at an altitude of 4,0(K) ft. or above, where the temperature from June 1 
to September 30 averages below 67® F. The chief commercial potato-growing 
areas of the State are the high altitude dry -land and IrrigtRed regions in the 
northwestern part, the river valleys of (he central and eastern part, and the 
north-central area. 

The great differences in yield and quality of tubers noted between different 
lots of the same variety in the comparative trials were largely due to the 
climatic and soil conditions under which tlie several lots were i>roduced, as 
well as to the prevalence of disease and difference in seed selection. With 
proper seed .selection very good seed potatoes can he produced in the dry-land 
areas of western Nebraska. The merits of dry-land and irrigated seed have 
been compared elsewhere (E. S. II., 47, p. 735). While irrigation Increases the 
number of potatoes per plant, the enhanced yield resulting from irrigation 
is mostly due to enlarged size of tubers. 

On dry land, the fewest tubers per plant, with greatest weight per tuber, 
were produced by Early Ohio and Pearl, and the most tubers per plant by 
Downing. Under irrigation, the most tubers per plant were produced by 
Downing and King, and the least number by Early Ohio; and the largest 
tubers by King and Early Ohio, and the smallest by Downing. 

Variety recommendations based on experimental results and general ob- 
servations are as follows: Northw^estem lilgh-altitude regions, dry-land culture, 
for table and seed, Triumph, Early Ohio, and Irish Cobbler ; irrigation, heavy, 
level, and fertile soils, Triumph, Downing, Rural New Yorker, and King; 
irrigation, fine sandy soils or soils of low^ moisture capacity, Irish Gobbler, 
Rural New Yorker, and Triumph ; and central and eastern Nebriiska, early Ohio 
and Irish Cobbler. 
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[Potato experiments in New Jersey], G. W. Musghavb and W. H. Martin 
{New Jersey Bias, Rpt 1921, pp. 26S-269, pi. i).— According to Mus- 

grave, potatoes on alfalfa sod receiving phosphorus have given higher yields 
than with other treatments. On a very good soil enhanced yields were secured 
from an increase In size of seed up to and Including 1.5 oz., and on a poor 
soil up to 2.5 oz. A smaller size of seed piece of late-crop seed gave results 
equivalent to the larger size of the mature northern-grown seed. Irish Cobbler 
yielded highest among the varieties. Selection w^ork with strains is described 
briefly. 

Martin observed that i30tatoes receiving fertilizer alone and with 100, 300, 
and 500 lbs. of sulphur per acre yielded 286, 280, 267, and 214 bu., respectively. 
From planting in the greenhouse De(*ember 2 to digging May 4, the pH values of 
the soils of the plats increased 0.1 and decreased 0.3, 0.7, and 0.83, respectively. 
Apparently a fertilizer mixture containing 100 lbs. of sulphur can be used with* 
out injury. Broadcasting 200 and 400 lbs. of sulphur produced no injury, 
whereas a pint receiving 600 lbs. gave 6.5 bu. leas than the check. Decrenses 
in pH concentration amounted to 002 with the check, 0.05 with 200 lbs. of 
sulphur, 0 27 with 400 lbs., and 0.6 with 600 lbs. 

Irish (^)bblers dug by Martin 2 wet'ks after blooming produced 125 bu.; with 
the plants grejen and vigorous, 157 bu. ; 24 per cent of the leaves dead, 207 bn. : 
50 per cent of the leaves dead, 2.58 bu. ; 92 per cent of the leaves (](>ad and the 
stems green, 281 !)n. ; and the leaves and stems dead, 281 bu. When these lots 
were used as seed, resulting acre yields amounted to 271. 260, 250, 243, 216, 
and 196 bu., resi>ectively, with 82, 80, 77, 78, 77, and 78 per cent of prijue tubers 
Excepting the third lot. a fairly uniform decrease in the height of plants took 
place with increased maturity of the seed piece. 

Potatoes, with a chapter on the artichoke, K. B>xkeit (Loiidon: Country 
hife: New York: Charles BenfmeCs Bon.s, 1922, pp. SI). — A practical handbook 
ff)r the British potato grower. 

Rye breeding through self-fertilization, F. A. Sprago (Miehiyan Sla. 
Quart. Itul., S {1922), No. 2, pp. 81 85, fig. /).- -Self-fertilization of rye by 
hooding the heads with paraffined pai>er envelopes and by shielding the plant 
with clu'ese cloth upheld by O-ft. stakes was successful. Cloth hoods i>rov(^l too 
heavy for the culm, and when supportwl by stakes the growth was so great ns 
to break over the stems. 

Tlie breeding of Gottinger rye, Tornait {Jour. Landw., 70 {1922), No. 2~S, 
pp. - Examination of agronomic data from the last 20 years of rye 

inbred for .30 years showed the breeding relations of the strains, and dem- 
onstrated the difficulty of proving by cross-pollination the outcome of long 
continued breeding work. The risks from Inbreeding with rye as a consequence 
of vast homozygosity should not be overrated, as the Gbttinger strains were 
not affected detrimentally in spite of long continued inbreeding. 

The influence of lime on the yield and nitrogen content of soy beans, 
season 1920, J. G. Lipman and A. W. Blair {New Jersey Bias. Rpt. 1921, 
pp. S21, S22).—ln further studies (E. S. R., 46, p. 534), the yields on the un- 
limed plats continued to decrease, the average being less than 1 bu. of seed 
per acre. The highest acre yield of nitrogen from a limed plat was 89.9 Ihs. 
and fn)m an unlimed plat only 9.96 lbs. The highest yield of beans of the 11 
varieties grown on limed plats only was 17.7 bu. per acre by Manchu, and of 
6 varieties grown on both limed and unllmed plats 17.8 bu. with Edna, followed 
by 17.6 bu. with Baird and 17.5 with Wilson. 

Report of the department of seed analysis, J. G. Fiske {Netr Jersey Bias. 
Rpt. 1921, pp. 167-1718).— The average purity and germination are tabulated for 
1,338 samples of agricultural seed and the results of tests of 32 samples of 
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legume inoculants during the year ended June 80. 1921. A list of weeds identi- 
fied is included. 

[Report of Oaiindian Seed Growers’ Association, 1020—1022] (Ganad. 
Seed Growers' Assoc. Rpt, 17-18 (1920-1922), pp. 57, fig. 1 ). — The annual meet- 
ing held at Macdonald College, P. Q., Is reported, together with reviews of 
the activities of the association and its branches during the period of March, 
1920, to March, 1922. 

Seeds regulations, 1922 (Jour. Min. Agr. [London], 29 (1922). No. 7, p. 
667 ). — ^With certain exceptions, the regulations governing the trade in agricul- 
tural seefl in Great Britain are practically identical with those noted earlier 
(E. S. R., 45, p. 833). 

The leafy spurge becoming a pest, N. L. Britton (Jour. N. Y. Bot. Gard„ 
22 (1921), No. 256, pp. 78-75, fig. 1 ). — ^The dissemination of leafy spurge 
(Tithymalus esula, Euphorbia esula) since its collection at Newbury, Mass., 
by W. Oakes in 1827, is recounted and Its eradication urged. 

HOETICTTLTURE. 

Report of the horticultural division [Hawaii Experiment Station], W. T. 

Pope (Hawaii Sta. Rpt. 1921, pp. 8-11, 12-28, pis. 5 ). — In continuation of the 
work of previous years (E. S. R., 46, p. 640), various Imrti cultural plants 
wore studied in reference to their adaptability to the islands. 

Because of its high value as a food plant, Ri>eclal attention was paid to 
the avocado, several varieties of which w^ere received during the year from 
the r S. I). A. Bureau of Plant Industry. Environiuentnl conditions at the 
central station being soinewliat unfavorable to the avocado, tests were also 
conducted at the Tantalus Substation, where climate and soils are more satis- 
factory. The Taylor avocado (station No. 4639), a seedling native to the 
islands, is deemed of great promise. 

A survey of the banana -growing industry of the islands showed approximately 
262 acres ot bananas under cultivation, which on the basis of 860 plants per 
acre and one bunch i>er tree per year constitutes a commercial production of 
approximately 200,000 liunches. 

Tests with numerous other fruits, including the papaya, mango, orange, 
lemon. gra])e, Macadamia nut, coconut, breadfruit, luinonas, and litchl, are dis- 
cussed. 

[Report on horticultural investigations at the Crookston, Minn., Sub- 
station], C. G. Selvig (Minnesota Sta,, Crookston Svbsta. Rpt. 1921, pp. 
52-60).— In (‘onfonnation with the reports of earlier years (E. S. R., 47, p. 338), 
the results of varietal tests with fruits and vegetables are briefly reporbxl. 

Certain fruits such as the crab apple, native plum, currant, and gooseberry 
again demonstrated their ability to endure the cold winters. Practically all 
kinds of vegetables, including sweet corn, tomatoes, and beans, produced satis- 
factory yields in 1921; however, the drought obtaining in May and June was 
somewhat unfavorable to crops such as onions, peas, and cabbages which nor- 
mally require a cool, moist environment. 

The various species of trees, including green ash, white elm, golden willow, 
arbor vitae, and jack, Norway, and Scotch pines planted in the spring of 1921 
in solid blocks to determine their value as windbreaks, suffered from the severe 
drought obtaining in May and June. 

Report of the department of horticulture, A. J. Farley, 0. H. Connors, 
R. P. Armstrong, and L. G. Schermerhobn (New Jersey Stas. Rpt. 1921, pp. 
71^99, pis. 4).— In this progress report (E. S. R., 46, p. 586) of activities during 
the annual period ended June 30, 1921, considerable attention is devoted to the 
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effect upon various fruits of severe freezes which occurred during the blossom- 
ing period of 1921. Abnormal temperatures occurring during March and 
reaching a maximum of 82® on March 28 caused an unusual growth renewal 
on all kinds of plants, certain plums and shrubs being in bloom on the day 
mentioned. As a result of a drop to 24® on the night of March 28, material 
Injury was caused to all types of plants, but, contrary to general expectation, 
injury was not correlated with the stage of development. Re<l June, Burbank, 
and Abundance plums, showing considerable bloom, suffered less injury than 
did certain apples whose flower buds showed no color. Numerous varietal 
peculiarities w^ere observed in degree of resistance to freezes, and in the case 
of certain varieties of apples, axillary buds occurring on one-year wood were 
uninjured and contribute<l a partial crop of fruit. Tho.se fruit buds in which 
the essential organs w^ere killed ceased growth immediately, turned yellow, 
and either dropi^ed or dried up. The behavior of numerous varieties of 
apples, peaches, and pears are given in tabular form, and the stage of bud 
development at the time of the freeze is illustrated for certain varieties. The 
degree of injury to a given variety depended upon several factors — age, loca- 
tion, and general condition of the tree. Tabulated blooming data are given 
for numerous \arieties of poaches, apples, i>ears, plums, and ornamentals. 

Progress in [»encli breeding studies was seriously hinderetl by the adverse 
weather conditions (Ii80usse<l above. Lists are given of pemb seedlings in 
the nursery and of varieties and related sf)ecies in the station orchards avail- 
able ns breeding material. 

In winter pruning studies with the apple, the largest yields of fruit in 1920 
were obtained from trees which had not been prunetl from the lime of plant- 
ing. How’ever, in general, the fruit from these treses w’as inferior to that from 
])nined trees. Kxcept in the case of Stayman Winesap, thinning alone resulted 
in a larger vrop than when accompanied by cutting back of the shoots. Fruit 
of the <'ut*back tn^s was borne largely on the interior twigs and. iu conse- 
quence, W’us inferior In color to that of the thinned tn»es, wdiicli bore <*ou- 
siderable of their fruits on the outer shoots Furthermore, cutting hack forced 
an unusual development of shoots on the one-year wood, n'sulting in a thicken- 
ing of the outer part of the tri^ with consequent shading of tlie interior 
Measurements of the 1919 shoot growTh of trees on the various plats showed 
in every instance that the thinned and cut hack tn^OvS have greatly exceedcfl 
the others in respect to total twdg growth. Variations iu height of trees of a 
single variety subjectefl to different pruning treatments were inslgniflcant. 
In general the unpnmed trees were of poor shaix? and consisted of a dense 
mass of interlocking and twisted branches which, in addition to excluding 
light, rendered spraying anil harvesting operations very difficult. In c'ontrast. 
the pruned trees w^ere of good shape and easily managed. Of the two pruning 
treatments, thinning alone has been more satisfactory both in respect to color 
and yield of fruit and in requiring less time for pruning. 

In tomato fertility tests at Masonvllle, Bonny Best plants produced with care 
at tile station proved much more satisfactory, both in respect to number of 
living individuals and in yield of fruits, than did locally purchased seedlings. 
The largest average yield, 10.9 tons per acre, w as produced on plats set with sta 
tlon plants and receiving 1,000 lbs. of a home mixed 4-^ material. The highest 
check average was 9.1 tons. A similar test at Oedarvllle with the (Greater 
Baltimore tomato showed tlie highest average yield, 8.97 tons, on plats receiv- 
ing 1,000 lbs. of a 4-^2 home mixture. In this case the highest check average 
ivas 8.6 tons. Much better yields were obtained in experiments on the station 
grounds at New Brunswick, where with carefully grown plants of a selected 
strain of Bonny Best a maximum average yield of 15.18 tons was reconJed 
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on plats receiving 1,000 lbs. of a 2-S-^ mixture. The highest check plats 
averaged 10.77 tons. 

A test with Copenhagen cabbage grown on soil used for tomato fertility 
experiments in 1918 resulted in a maximum yield of 18.84 tons per acre on those 
areas fertilized with 800 lbs. of acid phosphate, 200 lbs. of potassium muriate, 
and 100 lbs. of nitrate of soda. The highest check plat produced 16.46 tons, and 
plats receiving 600, 800, and 1,000 lbs. of acid phosphate yielded respective 
tonnages of 16.7, 17.11, and 16.7. 

Carnation bref-ding studies are briefly discussed. 

[Horticultural investigations in the Virgin Islands, 1921], L. Smith 
{Virgin Islands Sta, Rpt. 1021, pp. 5-7, pis. 2 ). — In addition to vegetables 
native to the Tropical Zone, it was found that corn, tomatoes, carrots, sweet 
peppers, eggplants, beans, radishes, kohl-rabi, parsley, pumpkin, and certain 
varieties of string beans, now grown largely In the Temperate Zone, could 
be successfully produced. The tomato varieties Stone and Ponderosa were 
exceptionally satisfactory. Of the unsuccessful vegetables, including beets, 
sweet corn, cabbage, cucunihers, melons, and squashes, cabbage was unable 
to endure the dry weather, and the cucurbits and beets wore attacked by 
devastating insects. 

The star apple (Chrysophyllvm rainifo), fruiting for the first time, produced 
fruit of an excellent quality. The papaya, a species producing delicious and 
nutritious fruits and rfwmmendcd for general planting in the islands, is, 
unfortunate^ , susceptible lo various p<‘8ts, Insects, fungi, and nematodes. 
Wind-breaks are deemed (o be essential for the protection of fruit trees, 
especially while immature. 

A study of the relation of various fertilizer mixtures to the growtli of 
celery in muck soils, R F. P<k)le and G. W. Fant {New Jersey Htas. Rpt 
1921, pp. S36. 557),” Pot ex|)erlrnorits with celery (Golden Self-PInnching) 
grown In muck soil treated with 21 different fertilizer combinations 
led to the practical deduction that soil of the type used in the investigation 
may bo Improved for celery culture by applying mixtures low in ammonia, 
high in phosphoric acid, and comparatively low in potassium. Ammonium 
sulphate and sodium nitrate, mixed half and half, were used as source of 
nitrogen. Phosphoric acid was obtained from add phosphate and potassium 
from muriate of potasli. The fertilizers, applied at the rate of 1,G(X) lbs. per 
acre of 2,060,000 lbs. of soil, were thoroughly mixed with the soil when in an 
air-dry condition. Distilled water was added to pix)duce a moisture content 
approximating 50 per cent of the water-holding capacity of the soil. Three 
celery plants were placed In each pot containing 5 ll)s. (dry weight) of soil. 

From the beginning those cultures receiving large quantities of phosphoric 
acid were stimulated in growth. The maximum dry weight yield, 46 per cent 
above the average of the checks, was obtained from the 2”l(Hi mixture, the 
constituents being ammonia, phosphoric add, and potassium, respectively. The 
4-6”6 mixture gave the next highest yield, 37 per cent above the checks, and 
two others, 2-12-2 and 2-6-8, were approximately 20 per cent above the checks. 
Applications of large amounts of ammonia were apparently deleterious, some 
of the cultures abundantly supplied with nitrogen falling below the checks. 
Other cultures high in potassium and low In ammonia and phosphoric acid 
also gave low yields. 

Comparison of first generation tomato crosses and their parents, II. 

Wellinoton (Minnesota Sta. Tech. Bid. $ (1922), pp. S-27, figs. 8).— Investiga- 
tions conducted at the University of Minnesota over a period of years, 1909- 
1919, indicated that first generation tomato crosses often surpass their parents 
in respect to yield, production of early fruits, and in symmetry of fruits. The 
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present paper is devoted largely to the work of the years 1914-1919, the earlier 
efforts being chiefly of a preliminary nature but indicating in a general way 
the superior merit of the Ft cross. 

Prom 1914 to 1919 60 F, generation tomato crosses representing 14 different 
varietal combinations were carefully studied and compared with their respec- 
tive parents. In 21 instances the crosses produced a greater number of ripe 
fruits per plant than did their higher-yielding parent In respect to total 
number of fruits, ripe and green, per plant, the crosses surpassed the mean 
of their parents in 17 of 24 instances In 1915, while in 1916, 1917, 1918, and 1919, 
the proportions were 7 : 7, 6 : 9, 4 : 4, and 2 : 3, respectively. When compared with 
the higher parent the gain in number of fruits was less consistent ; neverthe- 
less, over one-half the crosses produced more fruit than did the higher parent. 
The Increase in number was correlated with a decrease in size of Individual 
ripe fruits. A graphical illustration of the production of Fi crosses as com 
pare<i with the computed mean of their two parents and of their higher parent 
shows decidedly that the most conspicuous gains were in those crosses in 
which Earllana or its close relative, June Pink, occurred as one parent. 

In dividing the harvest season into early, midseason, and late, there was 
found a distinct tendency for crosses to mature tlieir fruit earlier than did 
their parents. During the five years 1915-1919, 33 crosses gave an increase 
and 9 a decrease in early fruit as compare<i with the mean of their parents. 
When compared with the higher parent, 24 crosses showed an increase and 22 a 
decrease in yield In the early part of the season. 

Invariably the Fj crosses between coarse type.s such as Earliana and June 
Pink and synmietrlcal types such ns Bonny Best and Chalk Early Jewel yielde<l 
a larger |>ercentage of smooth fruit than did the coarse type parent. The 
nuthor hel loves that the surface depends upon numerous factors and is trans- 
mitted as an intermediate character. No simple splitting of the surface 
character was o))served in the Fj generation. 

Yield of tomato varieties and crosses was found to be closely correlated with 
climatic conditions, fluctuating from year to year in accordance with varia- 
tions in seasonal rainfall and temperature. Tomato strains re.six)nded differ- 
ently to weather influences, the high and low yielding strains of the cold, wet 
season of 1915 reversing their positions in the following year. In 1916, a ho^, 
dry sea.son characterized by periodic rainfall, a definite tendency was ree'orded 
for fruit to increase in size for a short period after heavy rains. 

The deouinhcnt habit of plant growth in Earliana and June Pink was found 
to be dominant over the more vigorous and erwt type found in Stone, Chalk 
Early Jewel, Bonny Best, etc. 

In closing, the author points out the commercial possibilities of Fi crosses, 
and recommends their consideration to greenhouse men and intensive growers 
operating on high priced land and to seedsmen specializing in high grade 
material. It is thought that the cost of producing F* seed would be more than 
offset by the increased yield of superior early fruits. 

Experiments in soil management and fertilization of orchards, J. K, 
S^HAw {Mamachuseits Bta. Bui. 209 {1922), pp. SOSO, figs, ii).— This paper 
discusses the results of fertility experiments conducted In two apple orchards 
located about 6 miles apart in Amherst, Mass. 

The older and original investigation, that carried on in a station orchard 
containing four varieties, Rhode Island Greening, Roxbury Russet, Baldwin, 
and Gravenstein, was begun in 1889 for the purpose of studying the compara- 
tive effect of five fertilizer treatments: (1) Manure, (2) ashes, (8) bone and 
muriate of potash, (4) bone and low grade sulphate of potash, and (5) nothing 
85144—28 4 
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The fertilizers were applied in uniform amounts for 26 consecutive years. The 
system of soil management, however, was varied and falls into four distinct 
periods, as follows: 1889-1893 various intercrops, 1894-1902 sod with hay 
removed, 1903--1910 sod mulch, and 1911-1920 strip cultivation. Circumference 
measurements taken at various times and illustrated graphically show the 
maximum growth gain in ihe manure plat, next in the bone and sulphate of 
potash plat, and least in the check area. 

A study of varietal re8i)onses to fertilizers indicated differences between the 
Baldwin and the Roxbury Russet on the potash plats, but these differences 
could not be definitely ascribed to fertilizer treatments. Records of picked 
and dropped fruits recorded for the various areas and for the four varieties 
within each area showed the largest yield on the manure plat, with bone and 
sulphate of potash second, ashes third, bone and muriate of potash fourth, 
and the check fifth. The varieties, arranged in order of yield, were Rhode 
Island Greening, Baldwin, Roxbury Russet, and Gravenstein. The thange 
from sod to strij) cultivation In 1910 was ch^arly depicted in sharply Increased 
yields on all plats the first two or three years following the transition. In 
respect to yield up to 1911, the sulphate of potash plat was notably superior 
to the muriate phit; since that date these plats have gradually converged. In 
general, a marked correlation was found between growth and yield, increased 
growth being followed by increased production. Differences were observeil in 
the quality of fruits of the various plats, for example, those of the manure area 
were generally larg(T but lacked in the high color characterizing the sulphate of 
potash and ash areas. 

The results obtained In the second and younger experiment, that conducted 
In a leased Baldwin orchard located some 6 miles distant from the station, 
confirmed in general those obtained in the older experiment. Trunk circum- 
ference recorded at intermittent intervals showed the least increase in growth 
on the unfertilized clieck area, thus indicating that there was some response 
to all fertilizer treatments. Manure and lime-carrying fertilizers were more 
beneficial than chemicals which carried no lime. However, the largest yield 
of fruit was obtained on that plat receiving bone, muriate, and magnesium. 
Contrary to results in the older experiment, no differences were found to in- 
dicate that low grade potassium sulphate is 8Ui3erior to the muriate. Trees 
located In a strip of sod at one end of the orchard made conspicuously less 
growth than those in the cultivated areas. 

The original data upon which the discussion Is based are appended in tabular 
form. 

Care of defoliated cherry orchards, R. E Makshall and W. C. Dutton 
(Michigan 8la. Quart. But, 5 (1922), No. 2, pp. 61-6S, fig. 1), — With a view to 
promoting the restoration of vigor and profitable production In cherry orchards 
prematurely defoliated by leaf spot in the summer of 1922, suggestions are made 
relative to necessary pruning, cultivating, spraying, and fertilizing. 

Pruning of small fruits, R. R, Ix)rke (Michigan Sta. Quart. But, 5 (1922), 
No. 2, pp. 6S-65). — Instructions are given relative to the pruning of raspberries, 
blackberries, dewberries, currants, and gooseberries. 

Cranberry investigations, C. S. Beckwith (New Jersey Bias. Rpi. 1921, pp. 
589-4(18).— Similarly to that of the preceding year (E. S, R., 46, p. 640), this 
report deals largely with fertility studies. 

Second year results of nitrogen studies with the Early Black cranberry 
growing on Savannah soil indicated that 30 lbs. of nitrogen drawn from nitrate 
of soda Is an excessive annual application, and that 20 lbs. Is nearer the correct 
amount for a large crop. Nitrogen from dried blood did not give as satis- 
factory results as nitrogen from nitrate of soda, and no advantage was found 
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in combining the two forms of nitrogen. In a test of various quantities, 264, 
528, 792, and 1,056 lbs. per acre, of a mixed fertilizer consisting of 75 lbs. of 
nitrate of soda, 75 lbs. of dried blood. 200 lbs. of acid phosphate, and 50 lbs. of 
potassium sulphate, the best results were obtained from the us(‘ of 792 lbs 
The application of various quantities of acid phosphate to cranberries on a Sa- 
vannah soil with an iron-ore bottom did not give any conclusive results. How- 
ever no damage was noted from the use of amounts of acid phosphate ranging 
up to 800 lbs. per acre. Barium phosiihate did not in itself show any beneti(*ial 
results, but was improved when supplemented with 7 ptT cent of barium sulphid. 
Records of the yields of cranberry plats treated in 1919 with various amounts 
of calcium cyanamid showed a marked residual cfh'Ct, more pronounced than 
the Initial response. The gains were not, however, as didinite as those obtained 
from the use of nitrate of soda. Observations in 1920 upon the yield of plats 
comprising n qualitative study of various plant foods for the cranberry on 
Savannah bottoms showed that nitrogen did not have os an enduring residual 
effect as phosplioric acid. est>eciall.v In the form of rock phospliate. Potash 
forms, except kainit, were found very effective two years after the time of 
application. A similar test started in 1920 on a mud bottom indicated in 
a preliminary waj^ that Insunicient phosplu»ric acid is the limiting factor on 
bogs of this type. 

In soil acidity investigations a difference between limed and unllmeil areas 
was observixl for the first time in 1920. On Savannah bottoms those plats 
limed in 191S sliowed an inen'afu'd yield over untreated areas, the greatest 
Incn^ase being found on that plat which received high-grade calcium limestone 
at the rate of 2 tons per acre. A series of plats receiving annual applications 
of limestone showed slight increases, the larger increases being la'esent on the 
plats receiving small amounts of limestone It is tlionght that the increased 
yields found on the limed areas may be due to tlie Increased activity of nitro- 
gen lixatlon iiacterla favonibly influenced by lime applications The results 
indicated tliat three years are re<iulred for such an effecd to take place on 
Savannah soils. 

Flooding investigations conducted at Whitesbog in 1920 under the direction 
of J. W. Shive indicated that when the water is promptly removed following 
the floo<ling of small plats to a depth of 1 ft. (1) there is no apparent injury 
to vines, (2) maturation Is retarded, (8) if flooded early in the season cloudy 
weather during the flooding period may <*ause the tips to die back, (4) the 
number of diseasi'd berries increases, especially when floodeti late in the season, 
and (5) some berries, probalily less than 5 per ctait, break loose from the vines. 
Flooding over a period of several days during the luu-vest season gave con- 
tradictory results, but Indicated that this operation at this time is a dangerous 
piiictice and may result in a notable tlecrease in marketable berries. 

Pineapple experiments [at the Haika SubvStjition, Hawaii], F. O. Krauss 
(Hawaii Sta, Hpt, 1921, pp. 52-55, fig. /).— Tlds is a suiuinary of information 
on improved cultural iiraclices based largely on the results of previously ro- 
IKirted experiments (K. S. U., 46, p. 643). 

The red and gray coarsely granulated and porous soils characteristic of a 
large part of Hawaii’s pineapple area are especially well adapted to the crop. 
The finely textured black manganlferou.s soils abounding in the upland pine- 
apple region of Oahu are described as very productive when plants are sprayed 
with iron sulphate solution. The most favorable elevation for pineapple 
growing was found to lie between 500 and 1,000 ft., though excdleiit fruit is 
produced up to 1,600 ft. 

No single factor has proved so injurious to pineapple production as that of 
working soil while wet. SubsolUng was found very beneficial both before and 
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after planting. In lieu of high ridging, which has not proved satisfactory, 
subsoiling and middle busting with maintenance of gentle ridges are recom- 
mended. It is recommended that strong healthy stock, neither immature nor 
overripe, should be utilized for propagation. In midsummer, if the season is 
dry and the soil in good tilth, plants need not be as mature as when plantecl 
in cool, wet weather and may be set without preliminary curing. Overmature 
plants should be adequately stripped of their basal scales or leaves. 

Stable manure is recommended as the best fertilizing material for improving 
poor soils. Pineapple cannery waste and green manures were of practically 
equal value, and chemicals, with the possible exception of ammonium sulphate, 
produced uncertain and variable results. In a test of nitrogenous fertilizers, 
none of the materials potassium nitrate, ammonium nitrate, ammonium phos- 
phate, ammonium sulphate, sodium nitrate, and dried blood applied in single 
and fractional doses ranging between 200 and 400 lbs. per acre showed any 
marked beneficial effects on the pineapple. As a result of studies inaugurated 
to determine the value of turning under green manures and crop residues, it 
is recommended that as soon as the last harvest of any planting cycle is com- 
pleted, the soil be thoroughly and deeply worked and planted to pigeon peas 
at the rate of 10 lbs. of seed per acre. The peas should he allowed to occupy 
the ground for a period equal to the preceding i>ineapple crop, l^ods may l)e 
gathered for sc'ed or the plants cut for hay. With the turning under of the 
peas the soil will he sufficiently restored to produce a profitable yield of pine- 
apples. 

PORESTEY. 

[Forestry at the Michiigan Station], I\ A. IIekbert and A. K. (hiiTTKNnEN 
(Michigan Sta. Quart. BuL, 5 (1922), No. 2, pp, 81-84 ). — Records obtained in a 
45-year-old test planting, originally consisting of 150 sp(K.*iea planted 4 ft, 
apart and never thinned, are believed to furnish excellent Information rela- 
tive to the adaptation of species to adverse conditions. The plat i.s nearly 
level, the soil chiefly sand, and the drainage good. The tliree loading species 
in n^pect to average diameter were tlie chestnut, black locust, and basswood, 
and of these the chestnut was very satisfactory both In growth and form. Tlie 
black locust made the same diameter as the chestnut but was inferior in 
height and form and was also subject to injury by borers, and the basswood 
made a satisfactory growth. Common species, such as maple, white oak, hic'k- 
ory, and beech, made the slowest growth but were able to persist despite sup- 
pression. With the exception of the European larch and Norway 8i>ruco, nature 
eliminated practically all exotic species. Since practically nil the reproduction 
crinsists of maple, beech, ash, birch, and iron wood, the present leaders would 
l>e naturally eliminated from the next stand, loading to the conclusion that it 
is necessary to plant desirable, fast-growing species in order to insure their 
presence In the ultimate forest. 

In realization that tlie shortage of coal may cau.se Increased cutting in the 
woodlot, timely suggestions are made relative to thinning so that the least 
possible permanent injury may be eifected. 

Effect of removal of the virgin white pine stand upon the physical 
factors of site, J. A. Larsen (Ecology, S (1922), No. 4, pp. 302-S05, figs. i&).— 
Meteorological records taken in the summer of 1919 at three different locations 
near the Priest River Forest Experiment Station, Idaho, indicated that the 
removal of the fbrests had a marked effect upon air and soli temperatures and 
moistures. 

One station was established In the open, one in a one-third cover, and the 
third within the uncut virgin fon^st, consisting of 800-year-old western white 
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pine. HetorUs taken from July 12 to August 81 and presented for the most 
l)art in tabular form show that the ulr in the uncut forest was about 10® 
warmer at night and 10® cooler in the heat of the day. In the clear cut area 
the soil temperatures tluctuated from 4 to 5* and in the forest varied only 1®. 
The rate of evaporation In the open was more than twlc*e that within the 
forest, and in the partly cut area was Intermediate l)etweeu the other two 
sites. The lower soil moisture found under the virgin timber is explained by 
the high transpiration rate of the large trees and the interception of rain 
full on the part of their crowns. The complete opening of the site practically 
prevented the establishment of hemlock, cedar, and white pine. Many of the 
evergreen plants naturally present as undergrowth disappear completely in the 
clearing, and are 8ncc*ee(led by various shrubs and grasses which become so 
dense as to prevent the reestablishment of the forest. 

The silvicultural treatment of the more Important timber-producing 
euealypts, 0. E. Bkockway {Ernpire Forestry [London], 1 (1922), Mar., pp. 
52~G5; No. 2, pp. 220-246).— A general Jirtiele discussing soil relations, seed 
eollcH^tlon, nursery i)raetlee.s, silvicultural systems, methods of regeneration, 
rate of growth, and lUK'essary protective measures. 

Tropical trees with light-weight wood, W. \V. Uowiek (Jour. N. Y. Bot 
Hard., 22 {1921), No. 256, pp. 75-78). — Three genera. Ochroma and Cavanillesia 
of the Bombacaceae and Jacaratla of the (^Jarlcaceae family, supplying excep- 
tionally light-weight woods, are discussed in this par>er in relation to their 
source and ladanical and structural characters. Timbers of this type are 
found princlpaHy in the tropical rain forest region and chiedy in the belt 
of equatorial calms. The trees are characterized by an extensive leaf area, 
the bark Is usually thick and fibrous, and the wood is white or very light in 
color. It is noted as a remarkable fact that these extremely light wtsals are, 
locally, often immediately associated with very heavy ts^pes. 

Annual report of the director of forestry of the I’hilippine Islands for 
the fiscal year ended December 31 , 1021 , A. F. Pischeb (Philippine Bur. 
Forestry, Ann. Rpt, IHr, Forestry, 1921, pp. 103) — Of a similar nature to that 
of the preceding year (E. 8. II., 4C, p. 045), this report reviews the activities 
of various divisions of the Bureau of Forestry and presents miscellaneous sta- 
tistical data relative to forest products revenues, and exi)€nditures. 

Annual return of statistics relating to forest administration in British 
India for the year 1020-21 (Brit. India Forest Admin. Statis., 1920-21, pp. 
29, pi. J ). — This Is the customary report relative to alterations in area, reve- 
nues, exi»enditures, etc, (E. S. H., 46, p. 238). 

DISEASES OF PLANTS. 

Some recent changes in the names of plant diseases, G. II. Cunningham 
{New Zeal. Jour. Ayr., 23 (1921), Nos. 3, pp. 163-166 ; 5, pp. 270-276; 24 (1922), 
Nos. 1, pp. 37-45 ; 2, pp, 96-102).— The purpose of these articles Is to show what 
scientific names should be definitely accepted (reasons being given for neces- 
sary changes), and to attempt the standardization of common names so fur as 
New Zealand is concerned, 

lleport of the department of plant pathology, M. T. Cook (Netc Jersey 
Stas. Rpt. 1921, pp. 421 - 475 , pis. 8).— -During the i)eriod covered by this report, 
the autlior states that epidemics were observed of the brown rot of tiie i)cach, 
late blight of the potato, potato scab, cherry leaf spot, eggplant wilt, blackleg 
of cabbage, streak disease of tomatoes, and a bacterial rot of seed potatoes, 
mostly due to Baeillus vulgaris but complicated in some cases by the occurrence 
of Fusarium sp. and wlreworms. 
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Lists are given of the more important diseases observed during the year, 
the arrangement being alphabetically by host plants. Detailed reports on some 
of the investigations are noted elsewhere. A note on leaf scald of shade trees 
is included. 

Injury to foliage by arsenical sprays. — II, Calcium arsenates and 
araeaites. in, Notes on other arsenicals, H. T. Febnald and A. I. Boxhinb 
{Massochusetts 8ta. Bui. 210 {1922), pp. 89-98, ftps. 14). — In a previous publi- 
cation (E. S. II., 47, p. 646) the authors discussed the effect of lead arsenate 
sprays on foliage. In the present bulletin they give the results of studies with 
calcium arsenates and arsenites and the factors which appear to cause foliage 
injury following their use, togetlier with notes on magnesium arsenate and 
zinc arsenita 

A chemically pure acid calcium arsenate was prepared and sprayed under 
the same conditions as described in the earlier publication. The evidence 
seems to show that pure acid calcium arsenate with 1 per cent milk of lime 
can not be used on the apple at as high temperatures and humidities as the 
lead arsenates In clear weather. This is true, also, for cloudy weather, 
although the difference is not so great. On the pear, clear weather tests gave 
six cases of injury above the safety line, which runs higher than In the case 
of the apple. In cloudy weather, the |)ear was more resistant to siiray injury 
than the apple. The leaves of the cherry are more liable to injury than the 
apple, hut less so than the plum. With the plum, temperature seems to play 
an important part, injury beginning in clear weather and at a low point, while 
Iiigli humidity seems to be less dangerous. The i)each was found to follow the 
plum quite closely in its resistance to calcium arsenate, and the elm was less 
I'esistaiit to pure acid calcium arsenate than the pear. 

Commercial calcium arsenate with 1 per cent milk of lime was tested in 
comparison with the prepared arsenate, and the results obtained are said to 
indicate that with commercial calcium arsenate the safety lines are about as 
high as with the pure material, but lower than with the lead arsenates. It Is 
believed that possibly the excess of lime in the commercial calcium arsenate 
may be sullicient to prevent the arsenic pentoxide from entering into solution, 
ill general, lime arsenate did not give as satisfactory results as the lead 
arsenates, the range of temperature and humidity combinations at w^hlch it Is 
safe to use being more limited. Calcium metarsenite, magnesium arsenate, 
and zinc arsenlte were not found safe to use on fruit tree foliage. 

The origin of mosaic, C. E. Chabd6n {Rev. Apr. Puerto Rico, 9 {1922), No. 4, 
pp. 13-22). — This discussion regarding phases and theories of plant mosaic ns 
noted in different regions concludes with a bibliography of about 30 titles. 

The determination of biologic forms of Pnccinla graminis on Trlticum 
spp., E. C. Htakman and M. N. Lkvine {Minnesota Sta. Tech. Bui. 8 {1922), 
pp. 3-10, ftp. 1). — The authors give a description of the method employed by 
them for the determination of biologic forms of the stem rust of wheat 
(P. graminis) by the use of <ilfferential hosts. From the results of inoculation 
experiments conducted with a dozen species and varieties of Triticum, 37 
biologic forms have been recognized. 

Barberry eradication in South Dakota, H. C. Gu.beet {8. Dak. State Ent. 
Ann. Rpt. 11 {1920), pp. 36-40, figs. 2). — In this report, wdiich is preceded by a 
discussion by the State entomologist, the author gives an account of the bar- 
berry eradication campaign started In 1918 as regards areas, methods, escaped 
barberries, rust outbreaks traced to barberries, and barberries found In each 
county of South Dakota during the year. 

The efficacy of soaking treatments on wheat smut, A. Mohettini {Btois* 
Hper. Apr. Ital., 54 {1021), No. 7-10, pp. 293-315).— k% a result of the studies 
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here outlined, the author concludes that the classic treatroent with copper 
sulphate solution at 0.5 per cent by immersion in the liquid for 15 minutes, 
followed by neutralization with lime, does not sensibly lower the germinabillty 
or germinative energy of the grain. The treatment with copper carbonate 
or with Caffaro is equally harmless to germ inability. In highly affected 
grain tlie copper sulphate treatment is superior to tlie copiier carbonate or 
Caffaro treatment. With grain very slightly infected the dusting treatment 
Is very eflicacloua. 

Oat sickness, J. Humo and C. Meuek (Oultura, 32 {1920) y No. 387, pp. 387- 
397 ). — Studies detailed as following those proviousl} noted (E S. R, 44, p. 49) 
Indicate that oat sickness (dry spot) is not due solely to an alkaline soil 
reaction, but that it is due exclusively to this In connection with the presence 
of wrtain organic materials named. Nitrites do not cause the trouble. Man- 
ganese sulphate is said to remedy the condition. 

Celery disease investigations, II. F. Tckilk (Neii Jertfcy Stas. Rpt. 1921, pp. 
461, 4^2 ). — Tlie results are given of experiments on the control of celery dis- 
eases, jiarticularly of root rot due to RnHUus carotoroniM For tlie control of 
this disease, a resistant variety of celery has been secured, and it ,is being 
planted with promising results. 

Attention was given to damping-off of seedling celery plants due to 
Sclerotinia liberiiana, and satisfactory control was obtiunetl in the greenhouse 
by sterilizing the soil with fonimldehyde at the rate of 3 pints of commercial 
formalin to 50 gal. of water, ayipIkHl at the rate of ^ gal per square fotit of 
soil bed. 

Studies on eggplant wilt, C. M. Haknseier (AVic Jciscu Siafi. Rpt 1921, 
pp. 489-4 '^^)- — R Is rei>ort<‘d tlmt eggplant growers of southern New Jersey 
have suffcTOl serious losses due to a wilt caus<^ hy a species of Vcrticillium. 
Experimental studies carried on during the spring and summer of 1920 
showed that the fungus was V. albo-airum, and Inoculation experiments were 
carried on which Indicated Uiut this was the cause of the wilt in question. 
Experiments slioweil that the organi.sm was readily carried over in the soil 
and also in manure In wlikdi eggiilant refuse had been composted. A test 
WHS made to dc'termine whether the organism wa.s se(*il boriu‘. Imt no evidence 
was found that would indicate that the wilt organism advanctHi into the seed of 
the fruit on badly diseased vines. Attempts to infe(‘t tomato himI ]>epper 
plants with the organism takem from wilted eggplants ga^e negative results. 

Iiivestlgatloii of horse-radish root rots, it. F. P(X)le (Ncjc Jcj'sep 
Rpt. 1921, pp. 464, 465 ). — A brief acc<*unt is given of the occurrence and control 
of a bacterial disease of horse-radish previously described (E. S. Ik, 4(5, \). 
548). The investigations have shown that the disease is carried over in winter 
storage pits, and a large number of counts were made of plants set in the 
field showing many misses. For control, sulphur and hyilrated lime were ap 
j>llecl at various rates, but none of the treatments gave satisfactory results. 

A study was made of horseradish roots for cuttings, and as a result of 
experiments It is suggeste^l that the roots should be carefully selected, both 
ends cut, and those showing disease discoloration rejected. It is recom- 
mended that the selected roots be soaked in a corrosive sublimate solution, 
dried, and planted. 

Discovers how to control lettuce “ drop,” K. H. I.»ansino {Reed Ww'ld, 12 
{1922), No. 9, pp. 20, 21, figs. 2). — W. S. Beach is cretlited with the statement 
that formaldehyde has been successfully used for control of lettuce drop In 
the truck fields of Bustleton under the supervision of the Pennsylvania Ex 
periment Station field laboratories. One gal. per square foot, completely soak- 
ing the soil, Is sufiBcient for such treatment The preparation may be applied 
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witli a sprinkling can or a spray nozzle. A profit of 500 to 1»000 per cent on the 
cost of application has been realized in experimentation cited. An additional 
benefit of importance is derived from the improved stand and health of the 
seedlings that are transplan teil to open fields during March in the vicinity 
of Philadelphia. 

Yellow leaf disease in Phormium tenax, R. Wateks and K. H. Atkinson 
(New ZcaU Jour. Agr., 24 (1922), No. 1, pp. 27-32, figs. This is a prelimi- 
nary report on an investigation still in progress. The conclusion is readied that 
though every endeavor has been made to trace the cause of yellow leaf disease 
to a specific organism, it can not yet be assumed on the basis of tlie present 
knowldge that the disease is due to an organism. It is thought that studies 
should be applied to environmental conditions. 

Tuber and leaf pests [of the potato], C. G. Selvio (Minnesota 8ta , 
Crookston Snbsta. Rpt. 1921, pp. 68-65). — Brief accounts are given of experi- 
ments in treating potato tubers with corrosive sublimate and formaldehyde for 
the control of scab and lilack scurf and on the effect of varying numbers of 
applications of Bordeaux mixture on the yield of jKitatoes. 

Treating the tubers either before or after cutting increaswi the iKjrceutage 
of marketable tubers and reduced very materially the amount of .s(*5ih aiul 
black scurf. Little difference was noted In yield between plats having two appli- 
cations and those having four applications of Bordeaux mixture. However, 
there was a gain at the rate of 28.8 bu. per acre where the plat was sprayed 
twice as compared with the yield of the clie<*k plat 

Diseases of the potato, B. T. Dickson (Quebec <8oc. Protect. Plants, Ann. 
Rpt., 14 (1921-22), pp. 67-105, figs. 12). — Potato diseases causing losses 
amounting to millions of dollars annually are outlined in a systematic mnnnet' 
according to the character of their causation, which Is partly nonparasltic. 
Causal organisms named in connection with diseases include Spongospora sub‘ 
terranea, Bacillus atroscpiicus, Chrysophlgctis endobiotica, Pythium (labarya- 
num, Phytophthora infestans, Sclerotinia libertiana, Corticium vagum, Alter- 
naria solani, Fusarmm oxysporum, Actinomyces scabies. Oospora pustulans, 
Bpondylocladiv/in atrovirens, Fusarium spp., and Vermiculwria varians 
Troubles due to physiological or other causes are briefly discussed. 

Potato canker, C. J. J. van Hall (Teysmannia, 32 (1921), No. 2, pp. 
62-64) -—Potiito wart ( Ghrysophlyctis endobiotica), which has been noted in 
five different places in the Netherlands and in parts of other lOiiropeiiu countries 
indicated, has not yet appeared in the Dutcli East Indies. 

Keport of potato-spraying tests, W, H. Maktin (New Jersey Stas. Rpt. 
1921, pp. 4^^-4h^)- — continuation of experiments previously reported (E. S. 
K., 40, p. r>4S), the author gives an account of cooperative spraying tests In 
wliich various strengths of Bordeaux mixture and the dates of applications 
were conifiared. 

No late hlight appeared during the season, but there was considerable tip- 
burn and early blight. The results obtained were decidedly In favor of the 
use of a 5-5-50 Bordeaux mixture. When the dates and number of applications 
were considered, the results showed conclusively the importance of late 
spraying. A series of exi)eriment8 with the Irisli Cobbler and the American 
Giant varieties of potatoes grown as a late crop for seed purposes showed that 
five applications of a 5-5-50 Bordeaux mixture Intrreased the yield of both 
varieties. 

Inoenlated t. iminocnlated snlplmr for the control of potato aeab^ W. H. 
MAwraitr (Nms Jersey Stas. Rpt mi, pp, 44MSB).--ln view of the fact that 
the efficiency of sulphur for potato scab control results from Its oxidation, ex- 
periments were conducted in which the value of commercial milpbur was com- 
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pared with sulphur inoculated with soil known to contain sulphur-ox id iziti;,' 
orgauismB. Three series of tests are reported in which, in general, the total 
yield and proportion of clean tubers were greatest for the plats that received 
the inoculated sulphur. The H-ion concentration of the soil extract was 
changed by the application of sulphur, the greatest dlfterence l)eing, as a rule, 
where inoculated sulphur was employed. 

The influence of sulphur on the control of potato scab, W. II. Maktin 
{New Jersey Stas. Rpt. 1921, pp. JH2~448). — Exiieriments with tlie application 
of suli>hur at the rate of 300 and 600 lbs. per acre for the control of potato 
scab gave, in 4 out of 6 experiments, a lower total yield of potatoes where 
3(X) lbs. of sulpliur were applied, but in all but <»ne case there was an increased 
yield where 000 lbs. were used. In every in.stance the percentage of clean 
tubers was increased over the check lots where suli)hur at either rate wa.s 
applied. The Udon concentration of the soil extract was progressively reduced 
by tlic application of sulphur to the soil. 

Potato scurf, E. Fokx {Jour. Ayr. Rrat., n. ser., H8 {1922), Nos. 29, pp. 
73-75, pi. 1; 30, pp. 93, 94; 31, pp. 111-113). - An account dealing also with 
rc^sistunce of potato varieties to scab or scurf in the forms ordinardy desig- 
ii/ited as coniinon {Actinomyces sp.), powdery {SpOityosponi suhta Kinca) , or 
Uhizoctonic scab { Hypochnus solayn, Rhxzoctonia solam), concludes b> recoin 
mending 0.1 jht cent mercuric chlorid as the most etlicacious see<! tuber dis- 
infe<*tant and commercial (40 [»er cent) formalin as almost equally successful 
when diluted to u strength of 0.5 per cent and used to immerse the ^ced tubers 
for two hours 

Hclmintiiosporiuin disease of rice, S Sundauakaman {Ayr Research Inst , 
l*usa, Hul. 128 {1922), pp. P^s. 4).— During the year 1918-19 the paddy 

crop m the <leltaic tracts of (jodavarl and Kistana suffennl heavy damage. 
Ileav.> rain occurred during November and December when the ear lieads had 
foriiuMi or were being formed, and the paddy Helds were under water for stweral 
days owing t(» iKu)r drainage. The crop was found to be suffering trom attacks 
of stem borer, silver shoot, and Helndnthosporium leaf-spot disease, which 
was found particularly in Helds where the growth was very }>()or. Witli this 
disease the present paper deals principally. 

JJ. macrovarpnm. If. siymoidium, and H. oryzac are discussed ju relation to 
the present species. The Helmlntliosporiuiu fungus, here Involved, forms dark 
brown disease' spots on leaves, leaf sheaths, and glumes. The weather largely 
conditions the development and spreael of the disease. Si>ores germinate 
readily in water. Inoculations on leaves, leaf .sheaths, and ear heads produced 
the infection, forming disease spots which did not deveh»p notably. The re- 
sults of the several Inoculations go to confirm the field observations that the 
fungus is a weak parasite under normal conditions, and that the disease is 
not of sucli a severe nature as to cause very serious crop losses. 

SeeclUijg blight and stack burn of rice and the hot water secni treatment, 
W. H. Tisdale {V. S. Dept. Ayr. Bui 1116 (1922), pp. It, pis. 6, figs. 2). — The 
rice crop in the southern part of the United States is said to suffer heavy aimual 
losses due to the staining aii<l decay of the grain in the shock and in storage, 
both before and after milling, and to i)oor germination of the seed when sown. 
The disease, to which the names stack burn, stain, and flecking are given, is 
characterized by the appearance of flecks or totally decayed grains of a yel- 
lowish brown to a dark brown color. The seed injury phase of this dlsi'use has 
been previously reported upon (B. S. R., 36, p. 247). In a subsequent publica- 
tion, Godfrey * again reported the occurrence of the disease and attributed it 
to a sterile fungus. 

‘ Phytopathology, 10 (1920), No. 6, pp. 342, 843. 
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The author of the present bulletin has undertaken to clear up the question of 
the cause of the loaf spot and seedling blight, and to offer some suggestions for 
its prevention. In his investigations, in addition to the sterile fungus, a number 
of others were found in the seed which were capable of causing staining and 
decay and a certain percentage of seedling injury. The infection is said to 
spread if the rice remains shocked under warm, moist conditions. 

For the control of the trouble it was found that hot water treatment would kill 
the fungi carried within the seed and not injure the viability of the seed If 
proper methods were used, but until additional information is obtained regard- 
ing the fungi and their life histories, it is considered inadvisable to recommend 
seed treatment which would kill only the fungi in the seed. Where infested 
seed is to he .sown on vij'gin soil or where rice ha.s not been previously grown, 
it might be of advantage to treat the seed to prevent the introduction of the 
fungi into new lands. From a commercial standpoint, hot water treatment is 
believed to be too tedious and expensive. Tlie most promising solution is l)e- 
lleved to be the development of resistant strains ami varieties. 

Investigation of sweet-potato diseases, U. F. 1 *oolk {New Jersi i/ Stun. Npi, 
1921, pp. 4G6~468). — As a result of one year’s work, tiie author reports siitisfat;- 
tory control of the stem rot of sweet potatoes which was secured by Held 
examination of the sweet potatoes, all r(K)t8 produced by vines sinewing dis- 
coloration being rejected. Brief notes are given of investigations in progress 
on soil rot, soil stain or scurf, black ix)t, and stem rot. 

Wildfire of tobacco, F. A. Wolf {North Carolina i8ta. Bui. 2/^6 (1922), pp 
27, ftps. 7). — In continuation of previous r(‘ports on tobacco wddhre and tlie 
organism causing it, Bacterium tabacum (E. S. R., 88, p. 852 ; 46. p. 789), the 
author has brought together the essential data that have since appeared regard- 
ing the economic importance, distribution, life history, etc., of the organism 
and means for its control. 

For the control of this disease, which is said to be of great economic impor- 
tance and widely distributed, the author recommends the use of seed of known 
healthy origin, making new plant beds each year or thoroughly sterilizing the 
soil, the use of new plant bed covers or tlie sterilization of the old ones, avoid- 
ing infection l)y handling of the plants, and 8i)raying or dusting the plant beds 
with Bordeaux mix Aire. No diseased plants should be set in the field, nor 
should the crop be planted in fields which have grown a (llseased crop during 
the previous yetir. Experiments have showm that spraying in the field has not 
given satisfactory results, and that low topping sliould be avoided. The re- 
moval or priming of affected leaves is considered of doubtful value. 

[Tomato spraying experiments], K. F. Poolk {New Jersey Bias. Rpt, 1921, 
p. 4^3). — In continuation of work previously rei>orted (E. S. R , 45. p. 249), the 
author gives an account of spraying experiments with Bordeaux mixture of 
different strengths for the control of tomato leaf spots and other diseases. As 
the data given are rather conflicting, the experiments are to be repeated. 

Phacidiellii discolor, A. Osterwaldkb {Centbl. Bakt. [etc.], 2. Abt., 32 
(1920), No. 16-17, pp. 373-373, fig. 1). — During the winter pre(H*ding this report, 
J\ discolor, previously causing only slight injury in Isolated cases, was much 
more common, causing a rot of seed fruits, particularly pears. This fungus Is 
considered a wound parasite. 

B^iim6 of pear blight history and methods of control, D. G. Milbbath 
(Calif, Dept Ayr. Mo. Bui, 11 (1922), No. 10, pp. 760-763) .--Pear blight 
(SaoilUiB amylovorus) is estimated to have caused losses In Oallfomla for 
1922 amounting to from 5 to 10 per cent of the crop, besides the injury done to 
the trees and the expense of control measures. A general account Is given of 
the disease, its history, distribution, and control 
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Spraying experiment for ttie control of pear fruit and leaf spot, C. M. 

liAKNsELKit {New Jemey Stun. Uyt, 1021, pp, — Tlie results are giveu 

of a siirajiiig experlnient with commercial lime sulphur, Bordeaux mixture, 
self-boiled lime sulphur, and Pyrox for the control of pear fruit and leaf spot 
caused by Fabraea maculata. The self-boiled lime sulphur did not injure the 
fruit and produced satisfactory control, and as a consequence it was thouglit 
that this mixture could be more safely used than the other fungicides ( inplo.ved, 
which gave complete control, but caused more or less spray injury to the fruit. 
Until more definite information is obtained regarding spraying, it is suggested 
that four applications of self-boiled lime sulphur be given the trees, beginning 
about 10 days after i>etal fall and following at from 30- to 14-day intervals, with 
the last si>niy to he applied about 8 weeks after the third aT)pIication. 

Control of peach scab, H. R. Stanford {Calif. Dept. Agr, Mo. Bui., 11 
{1922), No. 10, pp. lOS-lH, flifR. 5). — Peach scab {CladoRporium carpophilurn) 
continuing to Increase in parts of California, work was undertaken in connection 
with (i. P. Weldon on several problems relating to the disease, including preva- 
lence*, varietal resistance*, elTect on grade ami jirice. and rontrol measurrs. 
Soim* phases of these problems are discussed in the present accanint. with the 
data obtained. 

It was clearly diunonst rated that it Is possible to control scab witli one sjirjiy- 
ing (self-hollod lime sulphur) for the i‘arlier varieties and two for the later 
sorts; though v\Iiere the disease has be*en severe in past seasons and abundant 
infc'ction is found on the twigs, it is (H'onomical to give at least one spraying in 
iho s])r1ng 

A fungus disease attacking blackberry, G. H. ('rNNTN(;iiAM (.Vc?r Zeal. 
Jour. Agr., {1022), No. 1, pp. 2S-2(}). — A.s a result of an iiuestigatlon regard- 
ing the (ausation and extent of raspberry cane wilt in New Zc^ahjiid, it is stated 
that although LepioRphacria eoniothuriMm occasions hea\y loss in (‘(‘rtaln sea- 
sons It causes little or no damage to the blackberry jdants, though severe 
infeed if )n may (‘iitlrely i)re\ent fruiting on eortain varieties. 

Avocado die-back, W. T. Pope (llawaxi Rpt. 1921, p. 12). — A brief 
account is given of die-back of avocados as It occurs In Hawaii and elsewhere. 
^J'he disease is thought to be due to a number of causes, and it Is claimed that 
it may usually h(‘ prevented by giving the trees good culture, idanting them in 
a location that Is w^ell sheltered from wind, has a soil ricli lii organic matter, 
and is supplied with good underdrainage. 

Studies on the so-called smut of white flg varieties, K H. S>riirT ami 
K, II. Phillips {Calif. Dept. Agr. Mo. Uul, 11 {1922), No. 10, pp. 7oJ-7;>.s. figs. 
3).~“An investigation near Fresno of tig diseases, particularly smut, is outlined 
as api)lying to 10 types or stages of rlpenliig which are indicated, witli the 
results of inoculation in each stage. All indications point to inseet.s rather 
than to wind as spore carriers, though a premature ram is supposed to have 
played an important part in trees where the smut was well under w^ay. 

Pineapple-wilt experiment, J, C. Rippebton {Hawaii Sta. Rpt. 1021, pp. S6, 
57).— -The results are given of a series of plat experiments with fertilizers 
applied in various combinations for the control of jiineapple wilt, but no detinile 
iniluence on the proportion of the diseased plants was noted. Spraying has thus 
far given no decided benefit. 

Red mst, T. Fetch (Planters* Ohron,, 16 (1921), No, S2, pp. 5S2--5S8) .—In 
the lecture here briefly rt^ported with discussion, the author gave an account of 
tea red rust as observed locally In regard to the characters and results of the 
disease, which has been known for nearly 20 years in Ceylon and nearly tw''ci‘ 
as long In India. 
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Disease of chestnut trees new to California, C. B. Scott {Calif. Dept. Agr. 
Mo. Bui., 11 (W22), No. 10, pp. 740, 7^1).— A chestnut tree disease, noted lu the 
vicinity of Grass Valley, Calif., as resembling In some reaptH^ts that due to 
Endothia parasitica, which Is destroying the chestnuts in eastern States, though 
apparently caused by Fumcoccum sp., is briefly discussed. 

Apparently the fungus enters by way of wounds. It grows in the inner bark, 
more rapidly lengthwise the branch, whicli tends to be girdled and killed. 

Oak Oi’diuin on chestnut, A. Manaresi {Bta::. Spei\ Agr. Hal., 54 {1021), 
No. 7-10, pp. 289-202). — Young chestnuts are injured by a fungus, apparently 
very similar to 0. querciuvm, attacking the leaves and other parts. 

Gummosis in the rubber plant, B. Palm {Teysmannia, 32 {1921), No. 1, pp. 
SISS. pi. 1), — A guintno.sis is reportetl as attacking young Manihot glaziovii 
at Bn ienzorg. The disease is said to be caused by Bacillus solanacearum. 

VViiite pine blister rust quarantine, S. B. Detwileii {Calif. Dept. Agr. Mo. 
Bui, 10 {1021), No. 7, pp. 2d5~27i).— Uei>orting on the progress of the white 
pine blister rust quarantine and control work, the author states that much good 
was accomplished during the previous 5 years. In New Hampshire the cost per 
acre of eradicating currants and gooseberries decreased from 42 cts. in 1917 
to 17.5 cts in 1920, Crews doing regular work removed 99 per cent of the 
hushes. The work in the Eastern States has proved to he effective in prevent 
ing the si)read of the blister rust. 

The spores which affect the pine are very delicate, dying on the i)ioducing 
host in snowy w^eather and living not over 10 minutes in cloudy, humid w^eather. 
.so Unit removal of currant buslie.s within 200 or 300 ft. of pines jmotects the.se 
effectually . 

Note oil the death of chir poles in the Alniora plantations of Kumauii, 

H (f. ChiAMPioN {Indian Forester, 48 {1022), Nos. 4 > PP* 108-174. pl. ll 5, pp. 

Extensive dying out of young pines {Finns longifoiia) planted about 
J875 has been going on locally for several years, the pre.sent account relat- 
ing chiefly to personal observations beginning in 1910 and apply. ng mainly to 
trees systeujati<'ally marked and examined. Details are given as to the distribu- 
tion of ttie mortality, the imssible causes, ncluding fungi and inst^cts, and the 
control measures tried or suggested, such measures Including chiefly immediate 
destruction of trees sliowing signs of discoloration. 

Studies in wood decay. — I, Laboratory tests on the relative durability of 
some western coniferous woods with particular reference to those grow- 
ing In Idaho, H, Schmitz and A. S. Daniels {Idaho Univ. School Forestry 
Bui. 1 {1021), pp. 11). — The previous work of Schmitz (E. S H., ‘14, p. 20) 
having provt^i that a great difference may appear between the results obtained 
from laboratory pure culture methods and those obtained under natural condi- 
tions complicated by the presence of ordinary types of microorgauisms, the 
authors inaugurated the present study to test the relative durability under 
laboratory conditions of the more important coniferous woods found In Idaho 
with the hope of extending the use of the so-called Inferior species. 

The species of w'oods selected because of their apparent wide diversity as to 
durability and their importance commercially in this region were western white 
pine {Finns monticola), western yellow pine {F. ponderosa), Douglas flr 
(Pseudotsuga taxifolia), western larch {Larix ocddentalis) , western red cedar 
{Thuja plicata), white flr {Abies grandis), and Engelmann spruce {Ficea engoh 
manni), the fungi used being Poly poms luddus, Lenzites sepiaria, Fames pM- 
oolUf MeruUus pinastri, Polystictus versicolor, Pleurotus sapidus, Bohinodontium 
Undorium, Trametes pini, T. oamea, and Lmtiwus lepideus. These were em- 
ployed in inoculation tests and then to incubation for 10.5 months under condi- 
tions supposedly favorable to rotting. 
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The results, as regards loss of weight due to these rotting fungi, average 7.2 
per cent only, although white and yellow pine lose more (16.1 and 11.8 per 
cent). Douglas fir represented the average loss. Engelmann spruce, white ftr, 
and red (‘edar fell below the overage in the order named. lied cedar showed 
no appreciable loss in weight during the tests. 

The maximum rate of loss was caused by Lenzites septaria on white pine 
Fungi showing less and less rot in the order named were Lentinns lepideus on 
yellow pine, L. tepideus on white pine, Lenzites sepiaria on yellow pine, and 
F. pinicola on white pine. 

White fir, usually recorded as being very susceptible to decay, was here sur- 
passed in resistance only by red cedar, which showed no loss with any of the 
fungi used. The most <lestructive fungus is L. sepiaria. 

Studiles in wood decay. — II, Enzym action in Polyporus volvatiis and 
Femes igniariiis, H. Schmitz (Jour, Oen, Physiol., S (1921), No. 6, pp. 795- 
800 ). — In this paper, said to be the third of a series (E. S R., 44, p. 27), 
dealing with enzym action in the wood-destroying fungi, and the second of a 
series of papers (see above) planned by the laboratory of forest products, cir- 
cumstantial evident is [jresented wdiich indicates that P. volvatus is parasitic. 

Cultures of P. voh^atvs and F. igniariun may be oldained from the young 
sporophores by the tissue metbod. In P. volvatus and F. igniaUus tlie presence 
was dtunonst rated of the enzyms esterase, maltase, lactase, sucrase, raflinase, 
(liastnse inulase, cellulaac, bemlcellulnse, glncosidase, rennet, and catalase. 
F. igniarius also containt^d urease. 

ECONOMIC ZOOLOGY— ENTOMOLOGY. 

Report of the department of entomology, T. J. Headlek et al. (New Jer- 
sey Stas. Rpt. 1921, pp. S51-Jlfl9, figs. J ^). — A tabulated list of 172 species of 
insects, Inquiries concerning which were made during the year, is followed by 
n(des on some of the more important pests occurring during the period under 
r(*p(»rt, including plant lice, the pear psylla, codling moth, oriental poach moth, 
loHi* chafer, potato flea-he<41e, plum curcullo, green Japanese beetle (Popilia 
japonica), and the gipsy moth. A brief reference is made to the work con- 
ducted against the gipsy moth under an emergency appropriation of $11 2.060 
by the State legislature in cooperation with the U. S. D. A. Bureau of Ento- 
rnoiog>', an account of which has been previously noted (E. S R , 45, p. 255). 

An account Is given of (ilmnte and insect Investigations, in wliic'h the results 
oi)t allied in tbre(' series of experiments on the effect of atinosfiheric moisture 
upon the rate of metabolism of the bean weevil are summarized, jirogi’css re- 
ports of which have been noted (E. S. R., 46, p. 661). In an investigation of 
tlie effect of the loss of water on the viability of l)eans, corn, and pea.s, it was 
found that the reduction In w'oter content Is accompanied by a slow decrease 
in the viability, and that when the water content of beans, corn, and peas is 
reductHl more than 45, 90, and 65 per cent, respectively, the increase of germi- 
Tiation bK'omes serious. A determination of tlie hygroscopic power of certain 
common cheap substances, such as calcium oxid, calcium chlorid, calcium 
hydroxld, and Milltown ball clay No. 9 showed that an exposure of these sub- 
stances from April 18 to April 25 to an air stream containing 73 per cent of 
atmosplierlc moisture resulted in a gain for calcium chlorid of 126.8 per cent, 
lor calcium oxid 30.5 per cent, for calcium hydroxld 0.15 per cent, and for clay 
0.15 per cent. By placing beans In containers with definite amounts of each 
of these substances, but separated therefrom by a Uiick layer of cotton, it was 
determined that calcium oxid is the only one of the four which exhibits much 
effect as a dehydrator. When mixed directly with beans it was found that 
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none was satisfactory as a dehydrator, but that Milltown ball clay was the 
best from all points of view when used as a contact protection for the seed. 

. In dusting experiments on the peach materials applied dry seemed almost as 
efficient in the control of the common insects as those applied in water, but 
on the apple liquid applications were far more effective. It appears to have 
been shown that nicotin-impregnated dusts will destroy high percentages of 
the oat aphid and the apple leafhopper. Brood studies of the codling moth 
for tlie years 1919 to 1921, which are summarized dingrarnmatically, indicate 
the occurrence of only two broods annually. The progress of codling moth 
control experiments, outlined in a previous report (E. S. R., 46, p. 555), is re- 
ported upon in tabular form, the final results of which will be set forth in the 
report of the succeeding year. 

Experiments with various substance's for the control of the peach borer are 
reported uiKm by A. Peterson (pp. 378-688). The substances used were gipsy 
moth tree-banding material, asphalt compounds, Borowax, pine tar, hydrated 
Ifrne, Borercide, mercuric chlorld, sodium sulphocarbonate, sodium cyanid, 
orthodichlorobenzene, and paradlchlorobenzene, of which the first four named 
were used exclusively on 1 and 4 year-old peach trees. The results, which are 
summarized for each material, led to the conclusion that, while the control of 
this pest Is still In the experimental stage, yet paradlchlorobenzene can be 
recommended for use on trees 6 years of age or older. Satisfactory results 
were also obtained with exposures of 14 to 21 days on trees 3 to 6 years of age. 
Detailed rei>orts of experiments with this insecticide by the author have been 
noted (E. S. R., 45, p, 758; 46, p. 156). 

A brief reference is made to se\vage investigations of the year, in which the 
plants and animals found in the sprinkling sewer filter are recorded. Cran- 
berry investigations relating to plant food and the effect of flooding on the plant 
are noted on page 343. The mosquito work, by Headlee and W. M. Walden (pp. 
409-419), resulted in the discovery and elimination of mosquito breeding on 
120,000 acres of salt marsh and 320, 0(X) acres of upland, the maintenance of 
drainage systems, etc. 

Report of the entomologist, C. E. Wilson {Vir{/i7i Islands 8ta. Rpt, 1921 ^ 
pp. 12-24). — 'I'he first part of this report consists of a tabulated account of 
truck-crop, fruit, and field-crop pests occurring in the Virgin Islands, arranged 
by host plants and including the common and Latin names of the Insects, with 
remarks on their occurrence and the nature of their injury. To the scale in- 
sects listed in the report of the previous year (E. S. TL, 45, p. 149), the author 
adds the ground pearl {Margarodes formicarum), which is present in great 
numbers in sugar cane stool a Three species of mosquitoes have been found In 
St Croix, the yellow fever mosquito (Aedes {Stegomyia) aegypti), the malaria 
mosquito {Anopheles alhimanus), and the common house mosquito (Culex 
qninquefasciatus) . A list is given of 21 coccids attacking ornamentals in the 
Virgin Islands. A white ant (Cryptotermes sp.) was a serious pest of lumber, 
and caused considerable damage by tunneling into the sills, rafters, floors, and 
ceilings of houses and through books and magazines. The beetle Schistocerus 
comutus was destructive to fence posts and stakes. A summary of informa- 
tion on insect control is included. 

Insect and arachnid pests of 1921, R. S. MacDouoall {Highland, and, Agr. 
8oc. 8eot. Trans., 5. ser., S4 {1922), pp. 157-195, figs. 29 ). — This is a summary 
of observations on the more important pests of the year. 

[Economic Insects and birds and their control in Hawaii], W. T. Pope 
and H. L. Chung {Hawaii 8ta. Rpt. 1921, pp. 24, 25, 53-^5, fig. i).--In spraying 
experiments, the red spider and another injurious mite were controlled by 
sulphur sprays. A spray consisting of 1.75 lbs, of whale-oil soap and 10 oz. 
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of nicotin sulphate to 50 gal. of water, applied as soon as the attacks were 
discovered, gave satisfactory control when three or four applications were 
made with intei-vals of 10 days. The common mealybug, which attacks the 
maturing fruit of the late mangoes, was readily controlled by the application 
of San-U-Zay oil at the rate of 1 gal. to 80 gal. of water. The picking up and 
burning of Infested mangoes was found to be a very effective means for con- 
trolling the mango weevil. The application of arsenate of lead at the rate of 
0.5 oz. in the paste form to 1 gal. of water was effective against the greeti 
caterpillar of Pluftia chalcitea, a foliage-eating Insect, and its application also 
reduced the attacks of the Japanese beetle. 

The English sparrow was a source of considerable injury to the bean and 
corn crops at the station during the year through shelling the beans in the 
green stage and removing the green corn shucks at the tip. The rice bird 
(Munia niaoria) was also a source of considerable damage at the station, 
having shelh^ the green seed pods for the matured seed of Chinese cabbage 
grown for seed production. 

The corn leafhopper { Pereprinvs lyiaidis) severely damaged the entire corn 
crops of varieties other than Cuban Ked and Guam varieties, which were not 
attacked. Brief mention is also made of the imported cabbage worm, which 
was parasitized by Fiontina arvhippu ora, of the wc^evils Ih'vchm chinensiH 
and Calandra oryza\ and the cane ieafliopper ( PerkinsiUhi saccharicida). 

A host index of insects injurious to Philippine crops, II E. Woodwobth 
{Philippine Apr., 10 (1021), No. 1, pp. 9-35; 10 (1922), No 7, pp. 321-329; 11 
(1922), No. 2, pp. 49-55). — Tlds host index of insects, arranged in alphabetical 
order, Includes many insects that are recorded for the first time as injurious 
to crops in the Philippines. 

The food plants or hosts of some Fijian insects, H. VmTCH and W. Green- 
wood (JAnn. i^oc. N. Wales, Proc., J,6 (1921), pt. J,. pp. 505-517).— This is a 
host list for a number of parasitic, preda<*lous, and bloodsiicking inse<'ts made 
during the c*ours(* of investigations of sugar cane i)ests in tin* Fiji Islands. 

The insects of sugar cane In the Dominican Republic, G. N. Wolcott 
(Jour. Dept, Agr. and Labor Porto IDco, 6 (1922), No. 1, pp. 32-37, pi, 1 ). — 
This Is an annotated list of 32 forms attacking sugar cane in the Dominican 
Kepuhlic. 

Mosaic cross inoculation and insect transmission studies, O. H. Elmer 
tKcienec, 50 (1922), No. H48, pp. 370-372). — Expeniuents in which aphids on 
legumes, mainly cow peas, infected \\ith mosai<* were transferred to healthy 
plants have shown the disease to be transmissible, all of 38 cowpea set^dlings 
having become iiifef’ted, while all checks remained healthy. Numerous experi- 
miaits have shown that the mealybug also transmits the disease. Thus inealy- 
hugs fi’oin niosai<‘ crookneck squash plants which were transferred to two pots 
containing 33 cowpea plants gave 100 i)er cent inft*ctlou, while all checks 
remained healtliy. Two tobacco plants and a tomato plant in the greenhouse 
wtu’e infecte<l with mosaic from crookneck squash through the agency of mealy- 
bugs, showing that the mosaic may be transmitted to solanums. 

Mites injurious to domestic animals, S. Hirst (Brit. Mus. (Nat. Hist,), 
Neon, Ser., No, IS (1922), pp, 107, figs, 85).— The author gives illustrated de- 
scriptions of the mites attacking domestic animals and the nature of the 
affection resulting from their attack. Pen drawings ore given of the forms 
('onsidcred. In an appendix (pp. 94-108) an account is given of the acarliu^ 
disease of hive bees caused by Acarapis woodi Ren. 

Leafhopper injury to potatoes, J. E. Kotila (Michigan 8fa. Tech, Bui. 56 
(1922), pp, 27, figs, H), — This is a report of studies of the life history and 
bablts and of methods of control for Empoasoa tnali LeB. on potatoes, in 
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which the literature relating to this pest and hopperburn Is reviewed. The 
production of the disease in both field and greenhouse experiments is reported, 
largely in tabular form, followed by descriptions of its several stages and a 
report of observations of its life history and hablta 

The author concludes that hopperburn is the greatest factor in reducing 
Michigan potato yields during dry seasons, and that tipburn ” if present 
at all is of minor importance'. Experiments conducted during the winter of 
1919^20 and collections and observations during the spring of 1920 indicate 
that the potato leafhopper hibernates in Michigan as an adult and not in the 
egg stage. There were found to be two complete generations each season in 
Michigan, approximately one month elapsing from the time the eggs are laid 
until the nymphs develop into adults. 

Control and remedial measures, including both spraying and dusting, art' 
reported upon. The time of planting was found to have a marked effect on 
the amount of hopperburn in the field, fields planted after June 15, in the 
Tipper Peninsula, having shown but little injury. Early varieties were found 
to he more susceptible to hopperburn than late varieties, the rural types 
appearing to bo the most resiatiint. The pest was repelled and hopperburn 
was controlled by spraying the vines with 4-4-50 Bordeaux mixture. Deby* 
drated copper suli)hate and lime dust and dusts impregnated with nicotin give 
some promise for (‘ontrol, but can not yet be recommended to replace S[>raylng 
with Bordeaux mixture. Tt is recommended that the first application of 
Bordeaux be made when the vines are from 3 to 6 in. high, to be followed by a 
second spraying about a week later and three subsequent applications at 
intervals of 10 days to 2 weeks. 

A bibliography of 25 titles is included. 

The adult habits of the apple sucker (Psyllia mali Sch.), W. H. Brit- 
tain (Sri, Agr., S (1922), No. 2, pp. S9-64). — In this paper the author reports 
observations of tlie migration and distribution, rate of reinfestation, etc., mucli 
of the data being presented in tabular form. 

The white flies of hothouses (Kentucky Sta, Kill. 2^1 (1922), pp. 77-111, 
ffgs. 70).— In the first part of tlds bulletin (pp 77-81) H. Garinan deals with 
tlic iianded-wing white fly (Asteroohiton ahutilonea Raid.). This is followed 
by a report of studies of the greenhouse white fly (A. vaporarwrum West ) by 
H. 11. Jewc'tt (pp. 82-103). 

Tlie bamb'd-wing white fly of greenhouses in Kentucky is thought to be n 
native species, which occurs out of doors on a common weed known as velvet 
leaf (Ahniilon ihcophrasti), but deserts its host for other plants. Indoors this 
species feeds on almost any plant available but shows a preference for 
leguminous plants. Its invasion of greenhouses is due to the presence of its 
favorite host plant in the vicinity during the fall months when ventilators must 
be kept open. The young of this species are translucent whitish, with a yellow 
spot on each side behind the middle of the body. As the insect settles down 
on the leaf It begins to secrete from close-placed round pores at its sides a 
marginal fringe which finally becomes the side wail of the pupa case. With 
growth, other sc'cretions appear at the dorsal edge of the body forming finally 
a fringe of translucent setae, and the whole central dorsal region of the in- 
tegument becomes black, a character by which it can bo distinguished at a 
glance from A. vaporariorum. 

Studies of the biology and control of A. vaporariorum, commence'd in 1914, 
are reported upon with tabular records of rearings. Brief references are made 
to the parasites of this white fly, particularly Encarma pergandiella, and to de- 
tails of fumigation and contact spray experiments. The results of such experi- 
ments with potassium cyanid, sodium cyanld, paradichlorobenssene. paradlchlo- 
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robenzene and acetone, paradichlorobenzene and carbon tetrachlorid, kerosene 
emulsion, Schnarr’s insecticide, and wbale-oll soap are reported in tabular 
form. These experiments have led the author to recommend the use of hydro- 
cyanic acid gas, two or three fumigations being necessary to rid the greenhouses 
entirely of the pest, since its eggs are not destroyed by the gas. Where It Is 
not practicable to fumigate, frequent spraying with a soap solution made by 
dissolving one or two ounces of soap in a gallon of water will aid in keeping 
the insect under control. A list of 40 references to the literature on A. vapor- 
ariorum is appended. 

Some Malayan Aphididae* R. Takahashi (Philippine Jour, 21 (1922), 
No. 5, pp. 421, 422). — The author records four species of aphids collected In 
the vicinity of Johore, Malay Peninsula, making an addition to the 11 species 
previously recorded from the Federated Malay States by Van der Goot (B. S. R., 
48, p. 452). 

A review of Green's The Coccldae of Ceylon, G. F. Febkis (Canad. Ent., 
54 (1922), No. 11, pp. 246-248). — ^This is a review of the work previously noted 
(B. S. R, 48, p. 154). 

List of natural enemies of the celery leaf-tier (Phlyctaenia rnbigalls 
Guen.) , F. H. Chittenden (Canad. Ent., 54 (1922), No. 8, p. 114) • — ^The author 
presents nn annotated list of 12 parasites known to attack the celerj" leaf-tier. 

The caterpillars which eat the leaves of sugar cane in Porto Rico, T. H. 
Jones and G, N. Wolcott (Jour. Dept. Agr. and Labor Porto Rico, 6 (1922), 
No. 1, pp. 58-50, figs. 10). — The author gives brief accounts of seven species of 
lepidopteroiis larvae known to feed on the leaves of sugar cane in Porto Rico, 
namely, Preties nero Fab., P. ares Feld, Atri/tone vittelius Fab., Cirphis 
(HeliophUa) laiiuscula H. S., Laphygma frugiperda S. & A., and Remigia 
(Mods) repanda Fab. These leaf-feeding cateiT^lUars are of rather minor 
importance, due largely to their natural control by parasites. 

The influence of the variety of sugar cane on its infestation by Diatraea 
saccharalis, and the other factors affecting the abundance of the moth 
borer, 0 N. Wolcott (Jour, Dept. Agr. and Labor Porto Rico, 6 (1922), No. 1, 
pp. 21-51, figs. 2). —This Is a summary of knowledge of the habits and of the 
nbundance of the sngar-cane borer, as affected by the methods of cane culti- 
vation practiced in Porto Rico, the varieties grown, and. Incidentally, by the 
rainfall. 

Some observations of the gray pyralid of larch ( Steganoptycha pinlco- 
lana ZU.), Badotjx (Jour, Forest. l>uisse, 75 (1922), No. 1, pp, IS, pi. 1). — 
A report is given of observations of the biology of this pest and of its attack, 
particularly upon larch. 

Pathology of the dermatitis cansed by Megalopyge opercularis, a Texan 
caterplUar, N. C. Foot (Jour. Expt. Med., 55 (1922), No. 5, pp, 757-755, 
pis. 2). — This is a report of studies of a slug caterpillar known In southern 
Texas as the puss-caterpillar or opossum bug, which during the past decade 
has been causing dermatitis, and particularly during the years 1918 and 1920. 

“ The dermatitis caused by contact with the larva of M. opercularis Is pro- 
duced by a poison introduced by the hollow, specialized setae of its cuticular 
tubercles. It is not produced by the ornamental hairs, or by the tissue juices 
of the animal. The poison appears to be of the nature of a venom, combined 
with protein vehicles, and may be itself a protein. It is rendered inert by 
boiling, or by beating to 55* 0. [ISl® F.] for a considerable period of time. 
It is apparently stored in sacs at the base of the setae, but whether secreted 
there or by hypodermal glands remains to be determined. It diminishes in 
virulence after the larva has spun its cocoon, and is no longer active after tlie 
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caterpillar is dead. The poisonous spines cause localized necrosis of the 
human epidermis, followed by the formation of small vesicles. The c^lttlar 
reaction to the poison is chiefly lymphocytic.” 

Oecmmioe and control of the com earworm in alfalfa, W. H. I^bbimeb 
{Gonad. Wnt,, Si (19$2), No 8, pp. 169, i70).-— The bollworm is reported to have 
been generally more abundant over the Central States during the season of 
1921 than for many years. Late in the season it had become a very serious pest 
to the commonly attacked food plants, but was epecially destructive in young 
alfalfa fields. An Infestation occurred In a young alfalfa field near St Joseph, 
Mich., In which on October 8 practically every leaf had been stripped from the 
young plants. The application of a poison bran mash consisting of 25 lbs. 
of bran, 0.75 lb. Par s green, 2 qt. molasses, and about 8 gal. of water mixed 
and applied to 5 acres resulted in the destruction of 75 per cent or more of 
the worms, despite unfavorable weather c'onditions. 

Codling moth expertments (Jour. Dept. Agr, Victoria. 20 (1922), No. 10, 
pp. S8S'S89 ). — This is a report, largely in tabular form, of experimental control 
work with sprays during the season 1920-21. when the pest was quite abundant. 

Codling moth and superheating, R. C. TBEHBaiNE (Brit. Columbia Fruit- 
growers" Assoc. Arm. Rpt., S2 (1921), pp. 56-62). — This is a discussion of the 
codling-moth situation In the Okanogan Valley of British Columbia and of the 
control work under way. It has been found that sweepings from railway cars 
containing codling-moth material are the most Important factor in introducing 
the insect into the valley. It being estimated that 80 per cent of the infestations 
have originated from larv«e in refrigerator cars. It Is reported that experi- 
ments have been conducted which point clearly to the fact that the larva? may 
be destroyed by steam heat varying from 140 to 160® F. for 15 to 20 minutes 
No damage to the refrigerator cars from these temperatures for this length of 
time has been noted providing the cars are in good repair. 

The use of nutrient agar for rearing dipterous larvae. It. C. Shannois 
(Atner. Jour. Trap. Med., 2 (1922), No. 6, pp. 555-557). — ^The author finds ordi- 
nary nutrient agar to be a suitable medium for the rearing of tabanid larvae and 
for certain of the muscoids. 

A new cecidomyiid parasite of the white fly, E. P. Felt (U. S. Natl, Mus. 
Proc., 61 (1922), Art. 28, pp. 2).— -Under the name Cleodiplosis aleyrodid n. sp., 
the author describes an itonidid which was reared in considerable numbers from 
A leurycus chagentios at Panama City. 

An experimental investigation of the supposed poisonous qualities of 
the Colorado potato beetle lieptinotarsa decemlineata, F. Defiel (Amer. 
Jour. Trop. Med., 2 (1922), No. 6, pp. 559-567).— Tho author has failed to find 
experimental evidence to support the belief that the Colorado potato beetle 
contains a substance poisonous to Inhale or ingest. 

Australian sugar cane beetles and their allies, J. F. Illingwobth and 
A. P. Dodd (Queensland Bur. Sugar Expt. Stas., Div. Ent. Bui. 16 (1921), pp. 
lOi, pis. 17 ). — This work consists of the following papers: The Greyback Cane 
Beetle, Lepidodermo aihohirtum Waterh., by Illingw^orth (pp. 5~28) ; A Study 
of Some of the CJommon Trees in Their Relation to the Aerial Life of the 
Beetles, by Dodd (pp. 29-48) ; Lepidiota frencfU Blackb. (pp. 44-51) ; Related 
Cane Beetles and Their Allies, by Dodd (pp. 53-78) ; A Comparison of the Male 
Genitalia of Cane Beetles (p. 74) ; A Study of the Factors of Control (pp. 
75-W) ; and an annotated bibliography of 110 titles. 

A l»lH>ratory note on the control of Trogoderma khapra, T. Pabkicr and 
A. W. Long (Bur. BUhTeohml, Leeds, Bui. i (mi), pp. Experi- 

mental work carried out in order to find a really effective fumigant which can 



1928] 


ECONOMIC ZOOLOGY — ENTOMOLOGY. 


359 


be used against this pest In the bins while the malt is still contained therein 
has led to the following conclusions : 

Pentachlorethane can be successfully used for killing free larvae in the bins, 
but does not kill those insects living In the interior of the grain. Chloropicrin 
Is more effective for killing the larvae but is more unpleasant to use, and fur- 
ther experiments are necessary to determine Its effect upon malt. It has been 
used quite successfully for destroying weevils In barley, but most certainly 
affects the germinating powers of the barley. Most of the pentachlorethane 
may be removed from treated malt by thoroughly redrying on the kiln, the malt 
meanwhile being repeatedly turned, and any remaining traces are finally dis- 
pelled when the wort is boiled In the open ct»ppers, no deleterious effec*! being 
produced upon the ultimate taste of fermented liquors. 

Life history and habits of some common Philippine flea-beetles, F. 
iiAMiBEZ Keveche (PhiHpfHne Agr., 11 (1922), No. 2, pp. 29-48, pU. 4 )^ — The 
flea -beetles, tbe life history and habits of which have been .studied and are here 
rei)ortod upon, partly In tabular form, include halyi Jac., P. splcndida 

Hnr , and Nisofra gemelln Erichs Miscellaneous notes are presented on several 
other sjxM'ies of tlea-bwdle A list of host plants of flea-be<‘tles and accounts 
of exi>erlmental control work are included, together with a bibliography of 
24 titles. 

The cocklebur hillbiig, F. H Chittenden {Canad. ICnI.. 54 {1922), No. 10, 
pp. 217-220, figs. 2?), This is an account of RhodobaenttH IS-punciatus 111., 
which attacks the cultivated sunflower In Kansas and neighboring States. It 
has a wide distribution, occurring from the Atlantic to the Gulf regions, and 
it is about equally common on the Pacific Coast. It breeds in the stems of 
\nrioiis wild plants, chiefly Composltae, a list of eight in which it has been 
observed being presented by the author. The chalcidid Haftrocptus rhodohaeni 
A shin, and a second undescribed species have been observed to attack it. 

IIoll weevil life history in connection with essential methods of control, 
C Fj. Sanborn {Oklahoma Sta. Oirc. 50 fl922], pp. 2). — This is a brief summary 
of information. 

Weevils In beans and peas, E. A. Back {U. iSf. Dept. Agr., Farmers* Bui. 
1275 {1922), pp. 25, figs. 29). — This is a suininary of inforination on the ap- 
proved methixls of prevention and control of the weevils attacking peas and 
beans. 

Ileport of the State apiarist for the years ending October 31, IfllO, 
Ilecember 31, 1020, and December 31, 1021, F. B. Paddock et al. (Iowa 
State Apiarist Rpts., 1919, pp. 69, figs. 6; 1920, pp. S5; 1921, pp. 88, figs. 15 ). — 
These annual reports of the Iowa State apiarist include reports of the piweed- 
ings of the annual conventions of the Iowa Beekeepers' Association. Among 
the j>apers presented are A Few Iowa Honey Plants of the Rose Family, by 
L. H. Panimel, in the report for 1919 (pp. 56-60), and Life History Cycle of the 
Honey Bee, by R. L. Parker, In the report for 1921 (pp. 48-49). 

On the structure of the alimentary canal and its ferments in the bee 
(Apis mellifera L.), E. N. Pavlovsky and E. J. Zabik {Quart. Jour. Micros. 
Set. [London], tk ser., 66 (1922), No. B6S, pp. 509-456, pis, S, figs. S). — In this 
report cf studies by the authors In Russia, the first part (pp. 510-617) Is devoted 
to anatomy, the second j^art (pp. 517-543) to physiology. The qualitative deter- 
mination of the ferments In the different portions of the ventrlculo-lntestinal 
tract of the bee was the primary aim of the present work, a study of the ferments 
of the salivary glands being omitted. In the intestine were established catalase. 
Inulase, lactase, Invertase, lipase, pepsin, trypsin, chymosln, and emulsin, of 
which catalase and invertase were investigated in fuller detail. A list is given 
of 34 references to the literature. 
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Studies on chalcld flies of the snbfamllj^ I/encospidinae, with descrip- 
tions of new species, 0. J. Weld {V. 8. Katl. Mus, Proc,^ SI (1922) , Art. pp. 
4S, pis. 4, figs, i?).*— Of the 14 new spedes here described, 1 is from the United 
States, namely Leucospis slossonae, which occurs in seven localities in Florida 
and at Tlfton, Ga. 

An nndescribed planidinm of Perilampns from Conocephalus (Hym.), 

N. Fobd (Ccwod. EnU S4 (1922), No. 9, pp. 199-^94* fiO* l).~The author first 
reviews the history of the discovery of this stage of the life history of certain 
chalcidoid genera, then reports upon observations of planidia within the bodies 
of Cotiocephalus fasoiatus De G., one of the small green grasshoppers. Out of 
nine grasshoppers collected in the Muskoka district at Port Sydney, Ont., in 
September, 1921, six were parasitized. 

insect parasite introduction in Porto Rico, G. N. Wolcott (Jour. Dept. 
Agr. and Labor Porto Rico, 6 (1922), No. 1, pp. 5-20, figs. 7 ). — The introduction 
of parasites to combat white grubs in Porto Rico as attempted from time to time 
is reviewed by the author at some length. 

Natural enemies of sugar cane beetles in Queensland, J. F. Illinowobth 
(Queensland Bur. Sugar Expt. Stas., Div. Ent. Bui. IS (1921), pp. 47, pis, 8).— 
This is a summary of information on the natural enemies of sugar cane beetles, 
with a report of studies of their parasites (pp. 23-A3). An annotated bibli- 
ography of 48 titles is Included. 

FOODS— HUMAN NUTRITION. 

How China uses the soy bean as food, W. H. Adolph (Jour, Home Econ., 
14 (1922), No. 2, pp. 6S-69). —The use of the soy bean is discussed, and ana 
lytical data obtained in the author’s laboratory are reported. 

The article includes descriptive data and analyses of yellow soy beans and 
their products, including soy bean curd and its ash, soy bean milk, and soy 
bean sprouts. In his discussion, the author notes that tlie “ Chinese people 
make practically no use of dairy products, and the bulk of the people consume 
very meager amounts of meat. Yet in spite of this, they have lived for cen 
tiiries on what appears to be a remarkably well-balanced diet by the use of the 
soy bean. It should be pointed out that the soy bean contains little starch, and 
that from the nutritive standpoint it is not a wheat substitute, but a substitute 
for meat or milk.” 

Some observations are recorded regarding the successful use of soy bean curd 
by dealers in feeding birds, from the time they are hatched until they are 
able to feed themselves. It is also stated that the true Buddhist monk from 
birth is consecrated to the priesthood, and is carried through the period of 
childhood growth on a rather heavy diet of bean curd. The country monastic 
diet is noted for its high content of soy bean products. Other questions are also 
considered in the author’s discussion. 

The use of vegetables In the diabetic diet, H. M. Ceoll (Jour. Amer. Med. 
Assoc., 79 (1922), No. 17, pp. 1424-14^8 ). — brief review Is given of the litera- 
ture on the treatment of vegetables for use in the diabetic diet and on the re- 
sulting composition of the vegetables. A compilation of available data on the 
carbohydrate content of thrice-boiled vegetables is given in tabular form, and 
two dietaries for severe diabetes are given to Illustrate the variety that can be 
secured by the use of such vegetables. 

Vitamins, J. F. Lyman (Ohio Agr. Col. Ext. Bui, 18 (19B2-2S), No. S, pp. 4, 
fig. 1 ). — ^Thls is a brief compilation of Information on the occurrence and 
properties of vitamins and estimates on the vitamin requirements of dilldren 
and adults. 



1923] 


FOODS — HUMAN NUTRITION. 


361 


The physiology of creatin and creatinin, A. Hunteb (Phyaioh Rev.^ 2 
(1922), No, 4, pp, 586-626 ), — This extensive review of the literature on creatin 
and creatinin is treated under the headings of chemical structure and prop- 
erties, biological distribution, creatinin as a catabolite, metabolic significance 
of urinary creatinin, origin of creatinin, the influence of muscular work upon 
creatin-creatinin metabolism, the fate of retained creatin and its bearing on 
creatin metabolism, creatlnurla, and origin of creatin. A list of 218 references 
to the literature is appended. 

Creatinin and creatin in muscle extracts. — III, Concerning the presence 
of enzyms in muscle tissue which have creatin and creatinin as their sub- 
strates, F. S. Hammett (Jour. Biol. Chem., 53 (1922), No. 2, pp. S23-SS7, 
/i{/8. ^). — In this continuation of the studies on creatinin and creatin previously 
noted (E. S. K., 46, p 564), an effort was made to determine whether the con- 
version of creatin into creatinin in muscle tissue is an enzymatic process. The 
methods of preparing the extracts and determining creatinin and creatin were 
the same as in previous studies. 

An attempt to separate the accelerating agent from the muscle extracts by 
dialysis against Tyrode’s solution buffered with phosphate mixture showed 
creatinin and creatin to be easily diffusible. A slightly greater amount of cre- 
atinin was ])res( nt In the extract after 24 hours than in the dialysate, but the 
difference in amount was considerefl too small to indicate enzym action. The 
partial removal of colloids from the extract by c’entrifugatiou after 4 hours* 
incubation retarded to a slight degree creatinin formation. Attempts to des- 
troy the enzym, if present, by sodium fluorid, mercuric chlorid, and potasslam 
cyanid were unsuccessful. 

Studies on the rate of creatinin formation were next made by incubating the 
extract for from 24 to 80 hours and testing samples at 2-hour Intervals. Cre- 
atinin determinations sliowed a more or less periodic rate of creatinin forma- 
tion, This seemed to be accompanied by changes in the degree of dispersion of 
the colloids in the extitict.s. Removal of the colloids by boiling seemed to do 
away with the abrupt clianges in the rate of crHitinin formation. Determina- 
tions of the velocity constants of tlie formation of creatinin from creatin in mus- 
cle extracts during prolonged incubation at 88® O. showed that the reaction, at 
least in the later stages, is rnonoraolecular 

The author concludes “ that there are no enzyms present in or produced by 
muscle tissue as such, which form or destroy creatin or creatinin or affect the 
transformation of creatin to creatinin,” The formation of creatinin from cre- 
atin is, however, considered to be a reaction of biocatalysis, this being defined 
as ” the noneuzyiuatic catalysis of a reaction by the milieu afforded by living 
tissue, in which the soluble organic and Inorganic constituents and the state of 
the colloid material play the significant rOJe. It is possible that some of what 
has been hitherto designated as enzym activity may be found on closer analysis 
to be blocatalysls.” 

The distribution of sodium, potassium, calcium, and magnesium be- 
tween the corpuscles and serum of human blood, B. Kbamer and F. F. 
Tisdall (Jour. Biol. Chem,, 58 (1922), No, 2, pp. 241-252 ). — The relative dis- 
tribution of sodium, potassium, calcium, and magnesium between the corpuscles 
and serum of human blood has been calculated from determinations of the 
coucentratiOD of these elements in whole blood and blood serum by methods 
previously noted (B. S. H., 46, p. 416), and of the percentage of corpuscles In 
the blood by the use of hematocrit. 

The data presented show that the corpuscles contain practically no sodium 
or calcium, a small amount of magnesium, and about 20 times as much potas- 
sium as is present in the serum. Evidence is also presented ** showing that 
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there is an excess of about 16 per cent of basic radicles over the well-known 
acid radicles in both serum and corpuscles. It Is likely that the excess hi In 
combination with proteins.” 

Height and weight as an index of nutrition, (J. C. Gebhart et al.] (Neiv 
York: N, Y. Aasoc, Improving Condition of Poor, 1922, pp. [id]). — This report 
of the committee on statistics of the New York Nutrition Council gives a brief 
survey of present methods of utilizing height and weight measurements as an 
Index of the nutritional status of growth, with a discussion of the difficulties 
Involved in determining from present standards the normal rate of growth of 
any particular child and concrete suggestions for meeting some of these diffi- 
culties. Definite instructions embodying the various points brought out in 
the discussion are appended for the use of field workers. Among the sugges- 
tions made, the following are of particular interest: 

In the selection of children for nutritional care, a distinction should be 
made between defective nutrition and physical retardation. “To determine 
physical retardation It is necessary first to relate the child’s height and weight 
status to a norm drawn from a social and racial group comparable to that 
to which the child belongs.” The diagnosis of defective nutrition should be 
based on “ such factors as the amount of subcutaneous fat, color of mucous 
membranes, luster of eyes, general musculature, etc.” It is emphasized that 
the selection of children for nutritional care solely on the basis of height and 
weight sorts out only roughly the children in need of care and, that while gain 
in weight is a significant index of nutrition, consideration must also be given 
to other factors. 

In computing expected monthly gains in weight, account should be taken of 
the seasonal fluctuations in gain in weight Repeated weighings of a large 
number of children from 2 to 14 years of age have shown that regularly the 
greatest gains are made during August to November, inclusive, averaging for 
the boys 55.3 and for the girls 59.8 per cent of the total gains of tlie year. 
Tables calculated by J. C. Gebhart from the results of this study are given, 
showing the gain in weight in each calendar month expressed as percentage 
of the annual gain for boys and girls of all ages from 2 to 12, and also the 
expected gains in iK)unds by calendar months yearly from 1 to IG years of age. 

Gastric findings in children with anorexia, L. W. Sauer, L. D. Minsk, and 
W. G. Alexander {Jour, Airier. Med. Abboc., 79 {1922), No. S, pp. 18^-187). — 
Observations by means of serial roentgenograms are rei>orted on the emptying 
time of the stomach following a standard test meal in two groups of children, 
one consisting of 12 normal children with good appetite and the other of 21 
underweight children with poor appetite. The observations were repeated in 
a number of subjects of both groups after a few days and in most subjects 
of both groups after several months. Determinations of total and free hydro- 
chloric acid were also made of the mixed, unflltered gastric contents of the same 
subjects after a test breakfast of arrowroot crackers, water, and sugar. 

The average emptying time of the stomach for the group of children with 
good appetite was 4.5 hours and that of the group with poor appetite 6.1 hours. 
The stomachs of all the children in the first group were empty in 6 hours, 
while 16 of the 21 in the second group were not empty at the end of this time. 
Both total and free hydrochloric acid were higher for the group of children 
with good appetite than for those with poor appetite. In the later observations 
several of the children in the second group had Improved In appetite and weight, 
and the emptying time of the stomach was shorter than In the previous test 

Oecorrence of anemia in rats on deficient diets, W. M. Happ {Bui. John$ 
H 0 Pkim HoBp., SS (1922), No. 875, pp. 188-178, pis. 8).— On account of the fre- 
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quency of anemia in infanta with riclmta, a atudy has been made of the blood of 
rats rendered rachitic through fhnlty diets in the series of studies reported by 
McOoUum et al. The technique of the blood examination is given in full, 
together with descriptions of the various diets used and the general condition of 
the animals on autopsy. The diets included, in addition to complex mixtures of 
various foodstuffs, simple diets in which milk in one form or another was the 
principal constituent. For purposes of comparison, blood counts were also made 
on normal rats of different ages. From the results reported, the following con- 
clusions are drawn: 

“ Well-balanced diets, deficient in iron, do not produce anemia in the rut in 
the first generation, nor do diets consisting solely of cow’s milk or milk and 
bread. Slight anemia may occur in rats of the second generation on these diets. 

“ Diets deficient in fat-soluble A or water-soluble B, although they cause 
severe nutritional disturbances, do not produce anemia in the rat. Diets so 
deficient in water-soluble B as to produce polyneuritis diminish leucopoi- 
etlc activity, and cause a severe leueopenia with a shift to the right in the Ar- 
neth formula. 

“ Diets low in an organic substance contained especially in cod liver oil, with a 
lr»w calcium but high phosphorus content, which prcniuces rickets-like changes 
in tlie rat, may also produce anemia, provhU'd the animal is kept for a long 
period on the diet. Animals of the second generation on this diet may also 
become anemic. This anemia Is associated with evidences of Incrc^ased hemato- 
poietic activity. Tliere is often an enlargement of the spleen. Tlds condition 
resembles the anemias seen in association with rickets in human beings. 

“ A diet low in the organic substance contained in cod liver oil and low in 
phosphorus with a normal calcium content, a diet that produces severe rickets 
with great uniformity, does not profluce anemia.” 

Studies on the intestinal flora of polyneuritic pigeons and the synthesis 
of antineuritic vitamin by intestinal bacteria, A. Scheunert and M. Schier 
U(’H (Centhl Bakt [etc.]. 1. Aht.. OHg,. 88 {1922). No. 4 . pp. The 

authors report a bacteriological study of the intestinal flora of normal and of 
polyneuritic pigeons and an investigation of the effect on [>olyneuritic pigeons 
of fociUng cultures of bacteria found in the intestines of nonnal pigeons. 

lUce ft‘eding was found to cause a decrease In the Intestinal flora varying 
with the previous treatment of the rice fed. Supplementing the rice feeding 
with yeast caused lactic acid bacteria and micrococci to predominate, thus 
bringing about a return to normal conditions. In the second part of the study 
pigeons were fed rice with bouillon cultures of bacteria found in the normally 
fed pigeons and of Micrococcus sulfurms. M. oandicans, and Bacterium ackii 
laotici isolated from the Intestinal contents of a pigeon fed rice and yeast 
Through feeding of cultures of M. candicans and B. acidi JacHci the progress of 
polyneuritis was checked, while cultures of M. iulfureus and mixed cultures 
from normal pigeon feces had no effect. It is concluded that certain tyix's of 
bacteria have the property of synthesizing antineuritic vitamin when grown on 
vitamin-free bouillon. 

Experimental rickets in rats, IV, V, A. M. Pappcnheiuke, G. F. McCann 
and T. F. Zuckeb {Jour, EwpU Med,, 55 (I91KB), No, 4, pp. pis, 9. 

fig. i).~~In continuation of the series of studies on experimental rickets in 
rats (K. S. R., 47, p. 66), two papers are presented which give a detailcil report 
of an investigation which has been noted in part from a preliminary report 
(B. S. E., 46, p. 473). 

IV. The ettect of eorplap the iaoryonio oonsfiiaeias of a rickets-producing 
diet (pp. 421-446).— -In this study, in which the authors have had the collabora- 
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tion of M. Stanley-Brown, M. Strauss, B. Stimson, and B. Klein, the basal diet 
used in the first study of the series was modified by various alterations in the 
salt constituents to determine the effects on the bones of rats of replacing 
potassium by sodium in the secondary phosphate used, of varying the amount 
of phosphate and the proportion of calcium to phosphorus, and of modifying 
the other inorganic constituents. The methods employed for diagnosing rickets 
were the same as in the earlier studies of the series. 

The main facts brought out in this study are that lesions in the bones identi- 
cal with those of rickets are unfailingly produced in rats by a diet adequate 
in calcium but deficient in phosphorus, the border line being in the neighborhood 
of 60 mg. of added phosphorus per day. Neither the potassium nor any other 
inorganic ions confer any protection in the presence of a deficiency of phos- 
phate ion. It is also shown that lesions resembling rickets may result from the 
administration of a diet deficient in calcium but containing an adequate or 
excessive amount of phosphate, and that lesions differing from typical rickets 
in degree rather than in kind may be Induced by a deficiency in both calcium 
and phosphorus. 

V. The effect of varying the organic constituents of a rickets-producing diet 
(pp. 447-466). — In this study the authors, with the collaboration of S. M. 
Seidlin, J. V. Lichtenstein, and M. Stanley-Brown, have attempted to determine 
whether organic phosphorus is of equal value with inorganic for bone formation, 
whether vitamins A and B exert any curative effect on rickets apart from the 
phosphorus content of the substances in which they occur, and whether it is 
possible so to alter the basal rickets-producing diet previously employed (B. 
S. R., 45, p. 767) as to make It more nearly adequate for growth and nutrition 
without impairing its rickets-producing effect. 

Casein given in amounts furnishing the same amount of phosphorus as had 
been proved adequate in the case of basic potassium phosphate did not give 
complete protection against rickets, but phosphorus given In the form of lecithin 
afforded protection ecjual to that of the inorganic phosphate. 

Fresh butter given as a supplement to the basal diet to the extent of 0.4 gm. 
per rat per day failed to prevent the onset of rickets. It is also noted tliat 
eye lesions characteristic of lack of vitamin A occurred in over 90 per cent 
of the rats on the various modifications of the diets used in this and the pre- 
ceding study, irrespective of the presence or absence of rachitic lesions. This 
is thought to furnish convincing evidence that fat-soluble vitamin, as usually 
defined, plays no part in the pathogenesis of rat rickets. The substitution 
of 10 per cent of egg albumin for an equivalent amount of patent flour In the 
standard rickets-producing diet improved the nutrition, but did not prevent 
rickets. The addition of meat to the diet supplied sufficient phosphorus to 
promote normal growth and bone formation. The diet finally selected as giv- 
ing a growth curve approximating normal, but producing rickets with regu- 
larity, consists of patent flour 80.9, egg albumin 10, butter fat 6, and salt mix- 
ture 4.1 per cent. The salt mixture, which is based on the analyses of the 
milk of small animals instead of cow’s milk, contains in 100 gm. of the diet 
the following salts : KCl 0.85, NasCO* 0.85, MgCO* 0J286, Ca lactate 2.0, ferric 
citrate 0.1 KI 0.0002, MnS 04 0.00078, NaF 0.0024, and KAUSO*)* 0.00024 gm. 

Both papers are abundantly illustrated with radiographs of the bone lesions 
produced by various diets. 

Experimental rickets in rats.— VI, The anatomical changes which ao* 
company healing of experimental rat rickets, under the ittflnence of cod 
liver oil or its active derivatives, A. M. PAPPENHEtMER (Jour, Bxpt, Med,, $6 
No. S, pp. SS5S55, pis. 9).— Continuing the series of studies noted 
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above, the author describes iu detail, with illustrative plates, the various 
changes occurring during the healing of the bone lesions in rickets following 
the administration of cod liver nil or one of the active fractions prepared from 
it by methods noted in a preliminary report (E. S. K., 47, p. 369). For pur- 
poses of comparison, descriptions are also given of the apfKUirances of the 
ribs of normal animals on a complete diet of nonraciiitic rats which because 
of an Inadequate diet have failed to grow normally, and of rats on the stand- 
ard rickets-producing diet used in previous studies. 

The first obvious effect of the administration of cod liver oil was the deposit 
of calcium salts in the zone of preparatory calcification. The subsequent 
changes were no different in principle from those that take plac(‘ in normal 
i>one growth, and corresponded closely to those found in tlie healing of human 
rickets. 

Experimental rickets in rats. — VII, The prevention of rickets by sun- 
light, by the rays of the mercury vapor lamp, and by the carbon arc 
lamp, A F. Hess, I.. .1. UNOhR, and A. M. Pai-ckmikimer {Jour. Expt. Med., 
SO {1922), No. 4, pp. 42^-440, pi. 1 ). — In this and the following pap(*r are siiin- 
marlzed, witli experimental data, results obtained in the study of the eft'et t 
of sunlight and light rays of different kinds on the experimental rickets of 
rats. 

The effect of sunlight, as previously noted (E. S. U., 47, p. 66), iu daily ex- 
posures of 15 minutes was ecjul valent to about doubling the protective dose 
of phosphorus. The same degree of protection could not he obtained during 
November and December as earlier in the year. This is attributed to the lack 
of ultraviolet radiation in tliat season of the year. The potency of the sun- 
light uas destroyed by passage through window glass, and was decreased by 
redection from a smooth wliite surface. 

The rays of the mercury vapor quartz lump were sufficient to protect rats 
against rickets on a diet low in phosphorus when the rays were product^l by 
an alternating current of 160 volts and the exiK)8ure was for 3 minutes or less 
at ii distance of 3 ft. Attempts to protect rats from rickets by irradiation 
before they were placed on tlie experimental diet were unsuccessful, thus 
suggesting that the treatment did not enable the animals to store or synthesize 
any protective substance in tlieir tissues. 

In e.Kperlmeiils with a carbon arc lamp, dally exposures of 3 minutes at 
a distance of 3 ft. regularly prevented the occurrence of rickets. The protective 
effect of the carbon arc light was also tested on rats fed more complex diets. 
Protection was secured against rickets when the diet was characterized either 
by a low phosphorus and high calcium content or by high phosphorus and low 
calcium content. Moderate variations in temperature did not alter the effectivi* 
action of the rays. 

Experimental rickets in rats.— VIII, The effect of Roentgen rays, A. F. 
Hess, L. J. Unger, and J. M, Steiner {Jour. Expt. Med., S6 {1922), No. 4, pp. 
447-452, pl8. 2). — ^Thls paper reports experimental evidence leading to the con- 
clusion previously reported (E. S. II., 48, p. 66) that rats on a low phosphorus 
diet can not be protected against rickets by exposures to small doses of Roentgen 
rays, and that rats on a diet containing sufficient phosphate to prevent rickets 
are not rendered rachitic by exposure to doses of Roentgen rays of sufficient 
Intensity to produce marked destruction of the blood-forming cells of the 
marrow. 

Food poisoning investigations; Bacillus botnlinus conquered {Canner, 
55 (1922), No. 17, pp. 26-Sl). — In this report by H. Burden, chairman of the 
committee on scientific research of the National Canners’ Association, a brief 
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history Is given of the food poisoning investigations which have been conducted 
under the auspices of the association during the past five years. The committee 
report also gives a summary of the re(*ommendatlons made to canning plants 
by the association with reference to the prevention and control of contamination 
of canned goods by B, hotulinus and its toxin. The recommendations are sum- 
marized under the headings of sanitation, proct^sslng, coding, incubation, and 
storage. 

AUniAI PEODXrCTION. 

The influence of alcohol on the fertility of white rats, K. C. MacDowell 
{Oeneiics, 7 (1922), No. 2, pp. 117-141, figs. 7).— To study the effect of alcohol 
fumes on the fertility of rats, data are given comparing the number of rats per 
litter and the number of Utters produced by treated and untreated rats from 
treated and untreated paients and by untreattHl rats from untreated parents 
with treated and untreated grandparents. In most casu^s the comparative pairs 
were closely related. The method of treatment with alcohol was similar to 
that emidoyed in previous work (E. »S. R., 47, p. 278). Tlie following table gives 
the data which were obtained on the comparative size of Utters and number of 
litters ])roduced : 


Stim77iaiy of the in/tuence of alcohol on the fertility of rata. 



Controls 



Tests. 



1 

j 

! 




j 


! 


Percentage 

difference 

Tests with X)airs o/— 

1 

' Pairs. I 

Lit- 

ters. 

1 

i 

i 

Rats 

per 

Utter. 

Lit- 

ters 

per 

pair. 

i Pairs. 

i 

! 

Lit- 

ters. 

Rats 

per 

Utter. 

1 Lit- 
i ters 

1 Pf 
! pair. 

between 
number of 
litters pro- 
duced and 
number 
expected. 



Untreated and treated rats 


1 






i 

i 

from untreated parents 

Untreated and Created rats 

42 

1 87 1 

i 

1 6.7 

2.07 

44 

32 

6.03 

j 0.72 

1 

-64.86i3.37 

from treated parents 

12 

1 29 ’ 

6.58 

2.41 

0 

14 

5.92 

! 1.55 

1 1 

-35.45i6.91 

Untreated rats from untreated 


and treated parents 

10 

! 15 

1 

6.20 

1.50 

10 

20 

6.50 

1 2.00 

+33.33 i8.29 

TTntreated rats from untreated 

parents with untreated and 


1 








treated grandparents 

1 13 19 

6.68 

1.46 

11 

25 

5.80 

2,27 

1 

+ 55.60i8,40 


1 

1 


The table indicates that the alcohol has reduced the size of the Utters by 
about 10 per cent, though different strains give variable results. The number 
of litters have been reduced where the mts were treated, but where the parents 
or grandparents were trc*ated more litters were produced. The author states 
that in so far as the results show a reduction in the total number of young 
produced due to alcohol, they agree with the results previously noted by 
8t(K>kard and Papanicolaou (E. S. R., 41, p. 863) and Pearl (E. S. R., 89, p. 177). 

E.Yperiments with alcohol and white rats, B. C. MacDowell (Amer. Nat, 
56 {1922), No. 645, pp. 289S11, figs. 5). — This is a summary of the results of 
work which has been carried on at Cold Spring Harbor, Long Island, N. Y., 
in treating white rats with alcohol fumes, parts of which are reported above. 
In addition, results are given showing the effect of alcohol on the weights of 
male rats grouped as in the table above. The table following shows the per- 
centage difference in weight, with probable error, of the treated and control 
male rats at different ages. 
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Difference in weight of control ma^ rats as compared with treated rats of 

different ages. 


Weights at diiferetit ages. 


Kind of rat. 


40 days 


Treated from un- i 
treated parents.. .. j 
Treated from treated ; 

parents ... .! 

Untreated fromj 

treated parents ’ 

Untreated from un- 
tritfited parents, and 
treated grandparents 


Qramn. 
4^2. fi2± 1.40 


-2.06±2.73 


'-0.214:2. 37 
U-t.67±5,08 


60 dayb. 1 90 days. 

120 days 

1 

150 days. 

j IHO days 

Grams. Grams. \ 

i 

Grams 

Grams. 

Grams. 

4-12.694 2. 16>27.00±3. 16 

4-37. 61 db 4.07, 

-f42.68± 4.81 

■f38.46dh 6.11 

4- 3.81db3.81^- 0.13±4.96 

4- 9.43i 6.01 

+ 8.174: 6,48 

4-12 30± 7.44 

9.47db3.6'l 

1 1 

-13.12± 5,13 

-10.54± 6.24 

~10.15± 7.G1 

1 

-13.984:5.36 - 5.64±11.4 

t 

-20.334:16.66 

-18.09±16.20 

- 5.344:13.62 


Th(‘ i'oncliisioiis which the uuUior bun drawn from the entire work are iliat 
treated rats, and untreated rats whose grandparents were treated, took more 
time in running the maze, that all rats treateil or descendants of treated rats to 
(he s(‘cond generation produced smaller litters, and that treated rats descended 
(roll! both treated and untreated parents produced fewer litters and grew’' more 
slowly, whereas untreated rats descended from treated parents or grandparent>s 
only pro(lu('(‘d more Utters and were heavier in weiglit than the controls. 

“The data on behavior and Utter size suggest that the alcohol may modify 
germinal material directly. The data on the number of litters and growth 
Indicate that the direct effect of alcohol upon these chaiaicters is in one directlom 
and that its indirect effect Is In the opposite direction. This may be interpreted 
by the assumption of a selective rCle played by the alcohol.*’ 

Variations in the number of vertebrae and other merlstic characters of 
fishes correlated with the temperature of water during development, C, L. 
HtJBBS {Amer. Nat., 56 {1922), iVo. 6^5, pp. S60-S72, figs. 7).— The author has 
collected spwinieiis of shiiier.s (NoU'opis atfKTinoides) and blueglll sunflsh 
{Lepomiff incisor) from a lagoon off of Lake Michigan. These were hatched 
during 1918 and 1919, and show^ed significant differences in the number of ver- 
tebrae, uuml>er of scales al(»ng the lateral line, and number of branched anal rays 
for the Iksh hntchc'd In the different years. These differences are attributed to 
differences in the tenii>erature of the water at the time of development during 
those years. 

On the influence of density of population upon the rate of reproduction 
in Drosopliila, R. Pearl and S. L. Pabkkr (Natl. Acad. Sci. Proc\, 8 (1922), 
No. 7, pp. 212-219, fig. 1). — ^The authors describe experiments carried on at 
Jolms Hopkins University in which from 1 to 50 pairs of Drosophila were jmt 
in half pint bottles and the number of offspring pnxluced in Id days were 
recorded. 

It was found that the number of offspring produced per mated female per day 
was much larger in the sparsely populated bottles and vice versa. The number 
of offspring in any population could be very closely calculated by the equation, 

log y»»1.54 — 0.008 X — 0.658 log x. 

In this y equals the number of offspring produml per mated female per day, 
and X denotes the mean (lenslty of the mated population. 

The effect of selection for eye facet number In the white bar-eye race of 
Drosophila melanogaster, C. Zkueny {Genetics, 7 (1922), No. 1, pp. 115, pi 1, 
figs. Studies at the University of Illinois on the effect of selection for 
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low and high eye facet number in Drosophila during 42 generations have shown 
that except for the occurrence of mutations to ultra-bar or full eye ‘ the selec- 
tion caused a marked decrease or increase in eye facet number during the first 
few generations. In the succeeding generations there was a little progress made 
by selection, which was brought about by the elimination of individuals with 
lower facet numbers in the high line and the elimination of Individuals with 
higher facet numbers in the lo’^V line, with a consequent reduction in the varia- 
tion which occurred. 

The general plan of the experiment was to mate the male having the lowest 
(or highest) eye facet number with a similar female In the low (or high) strain 
In each generation. A constant temperature of 27® 0. (80,6® F.) was main- 
tained at all times for the files, due to the dependence of facet number on tem- 
perature as previously demonstrated by J. Krafka» Jr.* The variations in facet 
number were studied by the method of factorial values previously noted 
(E. S. R„ 43, p. 668). The appearance of a sex-linked lethal factor causing an 
increase in the facet number produced some unexpected variation between tlie 
males and females in the high line from the twenty -first to the twenty-eighth 
generation. The general results of the work demonstrate the existence of 
definite hereditary factors for facet number which were largely sorted out by 
the process of selection in from one to five generations. 

Mendelism in for sheep crosses. — 11, The zygotic cause of red lambs 
when fur sheep are crossed on longwools or their grade offspring, 11. W. 
Duck {Jour. Heredity, IS (J922), No. 2, pp. 63S8, figs. -f). — In continuation of 
the studies of coat color in Karakul sheep previously noted (E. S. R., 47, p. 
670), the author explains the occurrence of red lambs as due to a factor which 
is recessive to black but dominant to white. Red lambs could then only come 
from matings of black ewes and rams when both parents are heterozygous or 
from matings of heterozygous black rams and white ewes. 

The vitamin hypothesis and its practical significance in stock feeding, 
J. B. Obr {Highland and Agr. Soc. Scot. Trans., 5, ser.. Si (1922), pp. 52-€7 ). — 
This is a discussion of the effects of a lack of vitamins on growth, with special 
regard to the doubtful applicability of the results obtained on small animals 
to horses, cattle, sheep, and swine, as well as a review of the vitamin studies 
which have been made with the larger animals. 

[Composition of] silage {Canada Expt. Farms, Div. Chem. Interim Rpt., 
1921, pp. 34S9}.—The composition of samples of silage made from clover; oats, 
vetch, and rye ; oats and vetch ; oats, wheat, pea, and vetch ; Japanese millet ; 
corn ; and sunfiower taken from different portions of silos and cut at different 
stages of growth Is reported. 

Feeding stuffs {Canada Expt. Farms, Div. Chem. Interim Rpt, 1921, pp. 
40-54).— Au&iysea of the following feeding stuffs submitted by farmers are 
reported: Wheat bran, wlieat middlings, barley fiour, oat flour, corn flour, 
linseed meal, cottonseed meal, fish meal, semisolid buttermilk, flax bran, flax- 
seed, barley hay, peanut kernels, peanut skins, and pea bran, as well as pro- 
prietary stock and poultry feeds. 

Production of starch on a small commercial scale from root crops and 
corn [and the feeding value of the residue], F. Q. Keauss {Hawaii Sta. Rpt, 
1921, pp. 55-57).— Feeding tests were carried on with swine and poultry at the 
Haiku Substation using the residue from the manufacture of starch, as prac- 
ticed on a small scale, from edible canna, sweet potatoes, taro, com, and 


» Jour. Bxpt. Zool., 84 (1921), No. 2, pp. 203-283. 
*Jour. Gen. Physiol, 2 (1920), No. 4, pp, 409-432. 
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cassava. Corn was found to be a failure as a source of starch, but about 20 
per cent of the weight of the roots was recovered as air-dried starch. The re- 
sidues from cassava and sweet potatoes were found to be equal In feeding value 
to com, pound for pound, on a water-free bai^s when not exceeding 50 per 
cent of the total ration fed. 

Mature hogs and pigs made average dally gains of from 0.75 to 1.75 lbs. 
per day on such rations. The cassava, sweet potato, and taro residues were 
very palatable to hogs, either raw or cooked, but edible canna and Irish potato 
residues were eaten only when cooked. Poultry ate only limited amounts of 
the residues If other feeds were available. 

The cost of manufacture of the starch is tabulated, showing the profits which 
result. It is thought that the returns from the residue when fed to hogs 
would cover the cost of manufacturing the starch from the roots. 

Feeding beans from Brazil, Goy (Mitt. Dent, Landw, GeselL, S6 (1921), 
No. 46, pp. 661, 662 ). — A discussion is given of the feeding of beans Imported 
into Germany from Brazil. These are varieties of Phaseolun vulgaris and are 
described as being of two types, one a small, flat, cocoa-colored bean, and the 
other a larger, reddish brown, partially spotted l)ean which is also called 
the Dutch bean. Horses and hogs are reported as not eating the beans well, 
and in some oases where they did eat them the animals suffe'nvl from diarrhea 
and loss of flesh. Cattle, however, seemed to do fairly well on the beans and 
seemed to like them. Chemical analyses for hydrocyanic acid were negative. 
The average comi)osltlon from several analyses of the Brazilian beans is 
reported as follows: Water, 10.89 per cent; protein, 21.26; fat, 1.86; nitrogen- 
free extract, 54.92 ; and ash, 4.16 per cent. 

Live stork on the sugar plantation, J. R. (Jtjesenberry (La, Plant er, 69 
(1922), No. 4i PP- 59-61) — To demonstrate the possibilities of live stock on the 
black, stiff lands of the cane belt, a series of tests were carried on at the 
Iberia Live Stock Experiment Farm in I>oui.siana. 

In an experiment to determine the cost of growing and finishing steers 
from birth to marketable age, it was found that the feed required for the 
maintenance of a cow for one year averaged 1,914 lbs. of silage, 92 lbs. of 
grain, and 339 days of pasture, allowing 2J acres per cow. The cost of these 
materials plus 25 per cent (since an average calf crop was 80 per cent) was 
considered as the cost of raising a calf to weaning age. From weaning to 
the time when the calf entered the feed lot at 1 year 9 months of age, it 
consumed 168 lbs. of grain, 1,742 lbs. of silage, and 363 days of pasture. In 
finishing a steer it required 5,040 lbs. of corn and soy bean silage, 008 lbs, 
of cottonseed meal, and 608 lbs. of molasses, the calculated cost of feed per 
steer being $39.04 to 1 year 9 months of age and $26.78 for finishing, after 
which the steers averaged 1,100 Ihs. 

A lot of Texas steers fed in comparison with the above native steers did not 
make as good gains, although they consumed practically the same amount 
of feed, being fed at a loss. 

Bight lota of nine 700-lb ateera each were fed on the following rations to 
determine the efficiency of these feeds for beef cattle : Lot 1, com silage ; lot 
2, com silage and rice bran ; lots 8 and 4, com silage ; lot 5, corn and Biloxi 
soy bean silage; lot 6, aorghum silage; lot 7, sorghum and Biloxi soy bean 
silage; and lot 8, Japanese cane and Biloxi soy bean silage. All lots re- 
ceived In addition cottonseed meal and molasses, except in case of lots 1 and 
2 which received no molasses. The feeding of lots 8 and 4 differed in that 
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more molasBOs were fed in lot 4. The following table summarizes the results 
of the test : 


Feeds consumed and gains made by steers on comparative rations. 


TL/Oti. j 

1 

Arentse 

flnil 

weight. 

Avenige 

dully 

gaiD. 

Feed oonsomed per 100 lbs. of gein. 

I 

SUege. 

i 

Cotton- 

seed 

meal. 

Rice 
bran. | 

Mdasses. 


Lb9. 

Lbt. 

Lbt. 


Lb*. 

lbt. 

1 

941.44 

2.09 

2,250.48 

258.77 



2 

92S.75 

1.98 1 

2,380.15 

141, 20 

14i.20 


3. . . 

9S4.U 

2.48 i 

1, 880. 16 

218.23 


218.23 

i 

977.22 

2.41 

1,922.54 

225.16 


335.42 

5 

951.11 

2.16 

2,088.15 

250.60 


250.69 


917.78 

1.91 

2,232.97 

283.93 


283.03 


905. S6 

1.81 ! 

2,454.68 

298.85 


298.85 

8 i 

919.22 

1.91 t 

2,28&21 

283.49 


283.49 

1 


J 





A series of hog feeding tests was also carried out at this farm. Two lots 
of 32 pigs were feil rice polish and tankage, one lot being fed in a self-feeder 
and the other lot having the amounts limited to one-half those consumed by 
the self-feeder lot Both lots were on oat pasture. The self-fed lot reached 
211 lbs. in 84 days, consuming 317,53 lbs. of rice polish and 20.12 lbs. of tank- 
age per 100 lbs. of gain After 105 days on the limited feeding, it took this lot 
31 days on the self-feeder to reach 211 lbs. in weight, with the consumption of 
367.34 lbs. of rice polish and 24.80 lbs. of tankage per 100 lbs. of gain. 

Two lots of pigs self-fed rice polish and tankage^ one on oat pasture and the 
other in dry lot, made resi>ective daily gains per head of 1.47 lbs. and 1.45 lbs., 
with a feiHi requirement per 100 lbs. of gain of 328.12 and 358 85 lbs. of rice 
polish and 19.79 and 40.03 1I)R. of tankage, respectively. 

Seven lots of pigs were self-fed the following grain rations with oat pasture 
and tankage self-fed in all lots and with 3.14 lbs. of skim milk per pig daily 
in lots 1, 2, 3, and 4: Lots 1 and 5, corn; lots 2 and 6, rice brewers’ grains; 
lots 3 and 7, rice polish ; and lot 4, rice polish with all the blackstrap molas-ses 
the hogs would clean up daily. The following table gives a summary of the 
gains made by the different lots, showing the amount of feed consumed per 100 
lbs. (»f gain and the calculated cost of the feeds. 

Economy of gams made by hogs on the comparative rations with oat pasture. 


Lot. 

H 

Aver- 

age 

final 

weight. 

Aver- 

gain. 

Feed consumed per 100 lbs, gain. 

Feed 

cost 

per 

lOOlbs. 

gain. 

SbaUed 

com. 

Rice 

brew- 

ers’ 

grains. 

Rice 

polish. 

Tank- 

age. 

lbt. 

6.57 

3.07 
12.10 

6.07 
12.87 
18.03 
19.70 , 

SUm 

milk. 

HoIm- 

ses. 

1 

Days. 

84 

84 

84 

84 

106 

105 

105 

Lbt. 

207.25 
234.58 
190.83 

211.25 

265.26 
246.36 
249.33 

Lbt. 

1.77 

2.07 

1.57 

1.80 

1.83 

1.73 

1.74 

Lbt. 

364.00 

lbt. 

lbt. 

Hu. 
in. 5 

151.41 

199.85 

174.59 

Us. 

16.33 

4.8$ 

4.10 

3.95 

6.05 

A30 

4.77 

2 

m.22 



3 


29a 23 


4 



59.04 

5 

agios 


6 

307.63 



1 



7.. 


1 323.13 









Kmtacky steer feeding results, L. J. Hoiuacheb (Breed&Fs Qaz., 8iB 
yo. 11, pp, SOB, SOS)*-— To determine the effect of changing the feed of 
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fattening steers, two lots of 10 steers each were fed at the Kentucky Station 
for 118 days, the one lot receiving shelled corn, cottonseed meal, com silage, 
and straw during the entire period, whereas the other lot received this ration 
for the first 76 days, after which clover hay was gradually substituted for com 
silage until the eighty -sixth day, when the substitution was complete, after 
which the clover hay was continued to the end of the experiment 

During the 10 days of changing the silage to clover there was an average loss 
of 24.5 lbs. per steer which was never regained by that lot. The average daily 
gain per steer for the entire test on the changed ration was 2.57 lbs., as com- 
pared with 2.72 lbs. for the steers kept on the same ration for the 113 days. 
In both lots during the first 76 days the com fed was limited, but as much of 
the silage was fed as the animals would eat. After the seventy -seventh day, 
however, the amount of com was rapidly increased. 

Feeding steers having access to barn and range v. steers confined to 
bam, E. S. Good {Kentucky Bta. Bui, 242 (1922), pp. 115^135, flys, 7). — This is 
a more detailed report of the 8-year steer feeding tests previously noted (B. 
S. R., 43, p. 378) In which 2 lots of about 10 steers each were fattened from 
140 to 161 days during the winter. Both lots received the same feeds each 
year, but one lot was confined to the barn and a small covered yard, whereas 
the other lot had the run of a 20-aere pasture in addition. The feeds during 
the first year consisted of cottonseed meal, shelled com, sorghum silage, com 
stover, and oat straw, during the second year of cottonseed meal, sorghum silage, 
blue grass chaff, and wheat straw, and during the third year the same feeds 
were used as in the first year except that wheat and soy bean straw rer>laced 
the oat straw. Each year the 2 lots consumed nearly equal amounts of feed. 

The average dally gains made by steers with range and those confine<i during 
the different years were, respectively, 1.82 and 2.07, 1.2 and 1.35. and 1.67 and 
1.77 lbs. The confined steers also made their gains each year at a lower feed 
cost, including pasture, and the finish of these steers was better d\iring two of 
the years and equivalent during the other year to the finish of those which 
received pasture. Another consideration In favor of the conflnetl steers was 
that more manure was recovered In the barn. 

Steer feeding [at the Michigan Experiment Station], W. E. .1. TOdwards 
{Michigan Sta, Quart, Bui, 5 (1922), No. 2, pp. 51-53, fig /).~-Thia is a discus- 
sion of steer feeding in which corn silage, clover or alfalfa hay, and linseed 
or cottonseed meal are recommended. Steers fed an average of 52 lbs. of corn 
silage, 3.98 lbs. of clover hay, and 1.96 lbs. of linseed meal made daily gains per 
head of 2.6 lbs. for 59 days. Continuing these steers for 84 days on this ration 
with the addition of 9.5 lbs. of shelled com and increasing the linseed meal to 
2.25 lbs,, with a reduction in the silage, average dally gains of 2.23 lbs. were 
made. 

Cattle stock and fodder famines in Hissar, R. Branford {Agr, Jour. India, 
17 (1922), No. 3, pp. 242-250). — This Is a discussion of the plants w^hlch are 
available for grazing during periods of drought In the vicinity of the Govern- 
ment CJattle Farm at Hissar, India. 

Breeding experiments with Kentucky mountain ewes, L. J. Horlacheb 
and E. S. Goon (Kentucky 8te. Bui. 24S (1922), pp. 139-199, figs. 69). — ^This is a 
complete report of the experiment previously noted (B. S. R., 48, p. 170). The 
Rambouillet crosses showed Ramboulllet characteristics In body form and 
covering of wool. The lambs were vigorous and hardy and made rapid gains. 
The ewes possessed the desirable milking and mothering qualities of the 
mountain ewes to a greater extent than any of the other crosses. The smallest 
proportion of twins were produced In the Rambouillet crosses and the largest 
proportion In the Hampshire crosses. The Hamprtilre-moantaln lambs, how- 
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ever, lacked uniformity and were somewhat loosely put together, though they 
made very rapid gains. More satisfactory results were obtained by mating 
Hampshire lambs with Rarabouillet-mountaln ewes. The Southdown crosses 
showed good mutton form and the best quality of any of the lambs, but they 
were small and slow maturing. The Cheviot crosses showed the most vigor 
and activity, but they were too much like the mountain ewes In body form. 

The crossbred individuals in practically all cases produced more and better 
quality wool than the moimtain sheep, and there was a more even covering of 
wool over the body. The second and third generation of crosses with pure- 
bred rams tended to produce offspring which closely resembled purebreds. 

On the quality and inheritance of sheep's wool in purebreds and crosses 
with special regard to Merinos, W. Voltz (Arh. Deut, Landtv, OeselL, No* S15, 
{1922), pp. SO )* — The quality and fineness of the wool of crosses of different 
breeds of sheep have been studied by classifying the wool mainly according to 
the diameter of the fibers. Among the breeds used were Merinos, Oxfordshires, 
Cotswolds, and the common Pomeranian a medium wooled sheep. The gen- 
eral conclusion was that the crossing of sheep of different wool types pro- 
duced offspring of mixed wool which was very difficult to get unlfom:- after 
several generations of breeding. 

Tjoss on scouring of various grades of wool {Canada Expt. Farms, Div. 
Chem. Interim Rpt., 1921, pp, i7, IS ). — Determinations made on 102 Kamples of 
wool showed that the loss on scouring varied from 27 to 62 per cent based on 
dry weight. 

Sudue feeding experiments [at the Morris Substation], P. R. Milleb 
(Minnesota Sta., Morris Suhsta. Rpt. 1921* pp. S9-iS ). — A series of feeding 
tests was carried on in which 5 lots of 10 Duroc pigs eacli received the follow- 
ing feeds in self-feeders from June 28 to September 23: Lot 1 com and tankage 
with rape pasture, lot 2 corn with rape pasture, lot 3 barley and tankage 
with rape pasture, lot 4 corn and tankage with blue grass pasture, and lot 5 
corn and tankage in dry lot. The following table gives a summary of the 
results of the tests: 

Summary of tests of various rations for swine. 


Lot. 

Average per pig. j 

Feed consumed per 100 lbs. 
gain. 

Tank- 
age In 
ration. 

1 

Cost of 
feed per 

! 

! Profit 

1 per 100 

Initial 

weight. 

DaUy 1 
gain. 

j 

Cora. 1 

Barley. 

Tank- 

Bge. 

100 lbs. I 
gain.* 1 

1 

lbs. 

pork.* 


Pounds. 

Pounds. 

Pounds. 

1 Pounds. 

Pounds. 

Per cent. 

! 


1 

50.06 

1.31 ! 

300 


33 

10.01 

44. 17 

12,83 

2 

6L68 

1 .62 

478 

\ 



1 4.78 

2.22 

3 

51. 36 

1 1.23 


364 

47 

11.40 

! 5.29 

1.71 

4 

52.20 

i 1.38 

i 281 


41 1 

12.70 

4.24 

2.76 

5 

50.68 

j 1.24 

j 277 


61 

21.80 

4.89 

2,18 



! 

! 

i 




> Tankage, S70 per ton; com, 66 cts. per bushel; and barley, 48 cts. per bushel. 
* Pork at $7 per 100 pounds. 


A study of buttermilk products as supplements to grain and tankage in 
swine feeding, F. G. Helyab {New Jersey Stas. Rpt. 1921, pp. 100--109, pi, i).— 
From June 15 to October 24, 1920, 4 lots of 10 pigs each on pasture received 
shelled com, standard wheat middlings, and tankage in a self-feeder, and in 
addition lot 2 received semisolid buttermilk In amounts equal to 20 per cent 
of the grain consumed; lot 3 received semlsolld buttermilk In amounts equal 
to 10, 20, 30, and 40 per cent of the grain conaumed during the first, second, 
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third, and fourth R-week periods of the test, respectively ; lot 4 received Mllko* 
lene in dally amounts equal to 1 part by volume to 49 parts of water normally 
required by the pigs. The results of the test are given In the following 
table : 


Summary of pig feeding experiment n with buttermilk pioductn. 


Lot. 

Average 

initial 

weight. 

Average 
daily gun 

Feed consumed per 100 lbs. gain. 

Cost per 
100 lbs. 
gain. 

Corn. 

Wheat 

middlings 

Tankage. 

Butter- 

milk. 

1 

Lb9. 

Lbi. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 


1 

55.3 

1.02 

36a6 

3.09 

21.9 


112.85 

2 

54.6 

1.50 

3:^.7 

2.61 

17.3 

61.30 

H.75 

3 

60.4 

1.44 

321. 4 

3.60 

13.5 

83.30 ! 

15.73 

4 i 

i 

65 7 

1.23 

36.S.9 

7.06 

19.1 I 

8.04 

14,00 

1 


The author concludes that the only possible economy in feeding buttermilk 
pnxlucts would be due to the fact that tl»e j)ig8 are ready for market earlier 
or to assist in giving them a better start while young. 

Swine publications and associations, J. M. Evvaud and A. L. Andebson 
(fowa Sta. Circ. 79 (1922), pp. 8 ). — This circular contains lists of books, bulle- 
tins, and periodicals which are of interest to the swine industry, as well as an 
address list of the swine-breeding assexiations in the United States. 

Poultry, A, W. Richaruson {Neie York and London: Harper d Bros., 1922, 
pp [6]+152-i- X n , pis. 4, 6 ). — This is a geneml handbook for the practical 

poultry raiser. 

[Poultry work at the New Jersey State Station], H. U Lewis (Neu) Jer- 
sey Stas. Rpt. 1921, pp. 121-123, 126-128, 144-148, pi. 1 ). — Five years’ exi)eri- 
inents dealing with the Mu iation in and inheritance of eggshell color have indi- 
cated that there is n tendency toward the inlieritance of shell color. By using 
trap nests liens laying eggs of tlie desiraiile color may be selected for breeders 
and a flock thus established that will have a tendency to lay eggs of the more 
desirable color. 

An experiment, in which 19 different lots of White Ix'ghorns were fed rations 
containing different amounts of meat scrap with a different relationship exist- 
ing between the amount of dry mash and scratch grain fed, has led to the con- 
clusions that the ratio between the mash and scratch fml should var>' during 
the year. When egg production is highest the amount of mash should exceed 
the amount of scratch feed. Mash containing 20 per cent meat scrap was 
more efllcient for egg prc^duction than where 30 per cent of meat scrap was 
included. 

Birds receiving artificial illumination In the evening not only produced more 
eggs during the year, but produced more eggs when prices 'were highest. 

In studying the value of WTapping eggs in different grades of tinfoil to aid 
in preserving them in storage, It w'as found that less evaporation occurred with 
the wrapped eggs as determined by weekly weights, but the WTapped eggs were 
inclined to mold, due to the accumulation of molstun' between the shell and the 
tinfoil. 

Winter egg production, E. C. Foreman (Michigan Sta. Quart. Bui., 5 
(1922), No. 2, pp, 65S9, fig. f).— This is a description of different methods of 
artificial lighting for winter egg production. Emphasis is placed on the unsatis- 
factory results which may occur from too much lighting or improper feeding. 
85144—28 6 
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lleiK>rt of the department of biology [of the New Jersey State Station], 
T. C. NsijaoN {Neto Jer$ev 8tas. Rpt mi, pp. $0$. 8).— In this report 

the conclusion of the study on the rate and extent of growth of adult oysters 
(E. S. R,, 46, p. 576) has shown that during the year the Huey’s Creek 
naturals gained 52.6 per cent In weight, 24.4 per cent in length, and 19.7 per 
cent in width, whereas the Grassy Channel seed made respective increases of 
66.1, 21.7, and 25.8 per cent. Spring and early summer were the seasons of 
most rapid shell growth, while autumn is the time of shell thickening, body 
growth, and fattening. Oysters on the bottom, if not imbedded in the mud, 
made practically the same growth as oysters on a platform. 

A study of the food of the oyster is being continued to determine the part 
played by plankton organisms In the oyster’s food supply. It has been deter- 
mined that there is a critical temperature between 42 and 45“ F. above which 
the oyster ft^eds freely, but below which the oysters only keep a very feeble cur- 
rent of water passing through the gills for sufficient oxygen for life and a 
minute amount of food. 

A summary of the distribution of oyster larvae by dates in different regions 
of oyster production is given. Studies of spawning have shown that male and 
female oysters in the same group will spawn together, and that the eggs are 
fertilized In a few minutes. The injury to seed oysters, due to the oyster 
drill, is very serious in some places, and efforts are being made to trap them. 

DAIRY FARMING— DAIRTINa. 

The maintenance requirements of dairy cattle, J. L. Hills (Vermont 8ta. 
Bui. 226 (1922), pp. S-191 ). — The results are n^xirted of a series of trials 
carried on from 1907 to 1920 to determine the maintenance requirements of dry 
farrow cows, dry pregnant cows, and pregnant and nonpregiiant cows while 
producing milk. The rations fed in these experiments were the same as those 
fed In the exiieriment reported in Vermont Station Bulletin 225 (K. S. R., 48, 
p. 173). The results of 324 records on 61 animals, as reported in that bulletin, 
are added to the data obtained in this test, which includes tlie results on 
20 cows. 

A review of the literature and a discussion of the development and compara- 
tive requirements of the different feeding standards for dairy cattle are given, 
and compared with the result obtained in these experiments. It is the author’s 
belief that the standard for maintenance as recommended by Armsby and Eckles 
allowing 0.5 lb. digestible true protein and 6 terms energy, provides sufliclent 
digestible protein and total digestible nutrients for tlie maintenance of a 
1,000-lb. dry nonpregnant cow, whereas the Haecker, Savage, modified Wolff- 
Lehmann, and Woll-Humphrey standards are too liberal. The digestible protein 
requirements for milk production according to tlie Haecker, Armsby, and IQckles 
standards are nearly In accord with the results of this test, but in the Haecker 
standard the total digestible nutrients allowed is too high and in the Armsby 
standard the digestible dry matter (calculated) is too low. The Savage standard 
is too higii for both the digestible protein and the total digestible nutrients. 

It was found in the tests that practically none of the nonnitrogenous feed 
was used for fetal development, but a small amount of the digestible protein 
equivalent to an average of 0.05 to 0.1 lb. dally was found to be taken for this 
purpose. During the first two-thirds of gestation a ration furnishing standard 
amounts of nutrients for maintenance and milk production should be ample 
for fetal development, but during the last third of gestation, though only a 
small amount of milk Is being given, allowance should be made for the 
nutrition of the fetus over and above requirements for maintenance and milk. 
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The mineral metabolism of the milch cow, E. B. Fokbes, C. H. Hunt, J. A. 
Schulz, A. R. Winteb, and R. P. Remljer (Ohio Sta, Bui 36S (1922), pp. S-59, 
figs. 5).— Previously noted (B. S. R., 47, p. 878). 

The substitution of urea for protein in the case of wethers and lac- 
tating animals, A. Morgen, G, Sch^leb, K. Windheuskr, and E. Ohlmeb 
(Landw. Ven, 8ta., 99 (1921), No. 1, pp. i-88).— This is a report of feeding 
experiments conducted on wethers and later on milch goats and sheep to deter- 
mine whether the protein of the feed can be replaced by urea. 

A 7-year-old healthy wether weighing 52 kg, was first fed clover hay 100 gm., 
oat straw 600. sugar 100, blood meal 75, and a salt mixture 10 gm. The salt 
mixture consisted of 50 per cent calcium phosphate, 25 per cent of the ash of 
hay, and 25 per cept of common salt On this fee<i, which had a starch value 
of 5.15 kg. with 1.23 kg. of digestible protein per 1,000 kg. of weigiit, the animal 
came to nltrogtm equilibrium in a short time. The blood meal was then 
gradually replaml by an amount of urea calculated to furnish the same amount 
of nitrogen as the digestible protein of the blood meal. This amounted to 18.6 
gm. of urea per day 8ubstitute<l for 1.04 kg. of the total protein of the ration, 
or 68 per cent. This reduced the starch value of the ration to 4.21 kg. and 
the digestible protein to 0.25 kg. Feces and urine were collected and weighed 
daily and mix(‘d samples of each analyzed nearly every other day. 

The data obtained show that with the beginning of the urcni feeding there was 
a large loss of nitrogen, averaging lietween 2.75 and 4 33 gm. nitrogen per day. 
At the end of 8 weeks the amount of urea was increased to 30 gm a day. This 
was followed by decreased nitrogen elimination and after about 10 days by 
nitrogen (Hiuilibrium. The animal had after 9 wt'eks lost about 8 kg. in weight, 
and the experiment was discontinued. 

A se(*ond wether not quite a year old and weighing 37 kg. was then fod dally 
clover hay l(K)gm.. oat straw 600, sugar 1(K), blood meal 55, and the salt mixture 
10 gm., on wlilch ration nitrogen equilibrium wms quickly reached. The starch 
value of this ration ix*r 1,000 kg. weight was 6.89 kg., with 1.37 kg. digestible 
pure protein. The ultnigen of the digestible protein was then replaml by 13.4 
gm. of urea and 56 gm, gelatin in succt^ssive periods. Feeding with urea was 
f(>lU)wed first by a nitrogen loss of about 1.9 gra. per day. This gradually 
lessened, and equilibrium was reached in 10 days. On replacing the urea by 
g<latin there was again a loss of nitrogen amounting to about 2.07 gm daily, 
iollowed by a iierlod in which equilibrium was nearly reaclu'd, and then by a 
further loss. On going back to urea the loss became less and a\ (‘raced for 
18 days only 0.62 gm. dally. 

The authors conclude from these two fecnllng trials that the individuality 
and the age of the animal plays a part In the utilization of urea, and that if it 
is to be used successfully, the protein requirement of th(‘ animal shinild be 
known so that the allowance of urea can be made adequate. 

The next series of exijerlraeuts dealt witli the milk production of goats and 
sheep when a certain percentage of the protein was replaced by urea, and in a 
few cases by ammonium acetate. The experiments covered n period of three 
years In which 15 animals were used, 10 goats and 5 sheep. The feed consisted 
of clover hay and straw, potato starch, sugar, dried potato pulp, and as protein- 
containing materials blood meal and cooked soy bean meal. The starch value 
for the different periods varied from 12.2 to 19 kg. and the protein from 3.01 
to 4.01. The rations were adjusted so that the goats gave about 30 and the 
sheep aboutj 12 kg. of milk per day per 1,000 kg. weight and were purposely 
low in digestible nitrogen. The periods on each feed lasted from 9 to 15 days. 
In some cases urea was given in the first period and was followed by the 
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protein feed and then by another urea period. In the others the order was 
reversed. 

A comparison of the milk, both in quantity and composition, during the urea 
periods in which an average of about 40 per cent of the protein was sub- 
stituted by urea, with corresponding values during the protein periods, gave, 
on calculation of the results of the urea periods as percentages of the values 
obtained during the protein periods tlie following average results: Yield of 
milk 80 per cent, dry matter 89, fat 99, and nitrogen 88 per cent. In two of 
the series of experiments with goats the percentages of fat in the urea i>eriods 
were 112 and 102 per cent, respectively. A comparison of the amount of nitro- 
gen available for milk production and the amount actually produced in the 
blood meal and urea periods gave positive values in all of the protein, and 
small negative balances in some cases and positive in others in the urea periods. 
Conflicting results were obtained in determinations of the nitrogen balance. 

The general conclusion drawn from this study is that in a ration containing 
a normal amount of protein, the protein may be substituted by urea to the 
extent of from 30 to 40 per cent without appreciable harm to the milk produc- 
tion, Whether such a substitution is practicable is thought to depend upon 
whether urea can be obtained in suitable amounts and at a sufficiently low price. 

The substitution of protein by urea for milk producing animals, A. 
Morgen, C. Windiieuser, and E. Ohlmeb (Landw. Vera. Sta., 99 (1922), No. 6, 
pp, 859-^66 ). — Results of experiments in conformity with those iKded above are 
reported. These experiments were carried on with one sheep and five goats, 
which were fed rations of meadow hay, straw, and potato pulp. Ground soy 
beans, lupine meal, or urea were substituted for some of the potato pulp during 
alternate periods so that the starch value and the nitrogen content of the 
rations were nearly equal. 

The authors conclude that a part of the protein may l)e substituted by urea 
without lo.ss of milk production, but that too large amounts of urea may not 
be suitable. Detailed data collected from this experiment are Included in the 
tables following an article previously noted (E. S. R., 48, p. 274). 

The utilization of urea for milk production in cows, W. Voi/rz, W. 
Dietrich, and H. ,JA^TzoN (Biochem. '/Anchr., ISO (1022), No, fi-O, pp. 822- 
481 ). — In continuation of a previous investigation of the possibdity of substi- 
tuting urea for protein in animal rations (E. S. R., 46, p. 67), and extensive 
series of studies was conducted on cows to determine the eflTec't of such substi- 
tution on the yield and quality of milk. Five cows of different ages and periods 
of lactation were used in over 40 separate exi)eriinents, the general scheme 
of which was to feed for about 10 days a selected ration of either low or high 
protein content and then to add a definite amount of urea, or to substitute 
urea for a certain amount of the protein-containing feed and continue this 
ration for about the same lengtli of time as the first, after which the first 
ration was resumed. Potatoes and sugar beets furnished the principal low 
protein constituents of the ration and peanut cake the high protein. The data 
reported include the composition of the rations and the amounts of digestible 
material contained therein, the amounts fed, and the yield and composition of 
the milk. The results of the Investigation are summarized by the authors, In 
part, as follows: 

The minimal requirement in digestible crude protein in these experiments 
averaged 0.33 kg, per 1,000 kg. of live weight per day. A total of 11 urea 
periods was carried through. The yield of milk and Its constituents was in all 
causes increased by the addition of urea. Urea alone was added to the basal 
ration in 5 periods with 4 cows. With one exception the addition of urea 
increased to a marked extent milk secretion. Naturally the yield of milk 
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varied with the individuality of the cow. the period of lactation, and the pro- 
tein content of the feed. From 1 kg. of urea were obtained in four experimentB 
on 3 cows between 9.53 and 16.73 kg. of milk, furnishing between 1,188.7 and 
1,834 gm. of total solids, or an average of 12.63 kg. of milk and 1,4GG.4 gm. of 
solids. If the state of lactation is taken into consideration, still higher values 
are obtained. 

Urea In combination with a protein deficient ration was fed to 4 cows in six 
periods, with sugar beets to 3 cows in three periods, and with potato flake.s 
to 3 cows in three periods. In comparison, 3 cows received the same addition 
in digestible crude protein and starch value in the form of peanut cake. In 
the experiment with peatnut cake in comparison with urea and sugar beets, 
the yield from 1 kg. of peanut cake was 2.14 kg. of milk, furnishing 287.3 gm. 
solids. From the same amount of nutrients in the form of 171 gm. of urea 
and 4.34 kg. of sugar beets were obtained 1.19 kg. of milk containing 153.7 gm. 
of solids, i. e., oo.U per cent of the amount of milk and 53.5 per cent of the 
yield in .scdids of the peanut-cake period. 

In a similar comparison of peanut cake with urea and potato flakes, I kg. of 
l>eanut cake yielded 1.6.3 kg. of milk and 189.4 gra. of solids. From 177.6 gm. 
of urea and 1.02 kg. of potato flour 1.3 kg. of milk and lt>5 gm. of solids were 
obtained, i. e., f(nir-fifths of the milk and about .seven -eighths of the solids 
that were oi)tained from the peanut cake. The milk yield on the x)eanut-cake 
ration was affected to a greater extent by the period of lactation than on the 
urea and potato fluke. The higher yield on the urea and i)otato-flake ration 
than with the urea and sugar beets is attributed in part to the fact that there 
was a more intimate mixture of the urea with the flakes than was possible 
with the beets. 

These results are thought to furnish additional proof of the possibility of 
the use of urea in place of a certain amount of protein, nahince experiments 
on one of the animals tended to confirm this conclusion Urea is considered of 
value also in increasing the appetite. Tl)e use of a limited amount of urea 
to su[)plement x)rotein-poor rations for cattle and sheep is recommended. To 
obtain the greatest value the urea should be well mixed with the rest of the 
feed and given in not too great amounts. In general about 150 gm. daily is 
considered the optimum amount. 

Grazing [tests at the Duluth Substation], M. .T. TiioMP.sox {Minnesota 
Sta., Duluth Dpi. 1921, pp. 28-SO). — The 1922 results are given of the 

summer x)asture trials with heifers previously noted (E. S. R , 47, p. 174). The 
feeding period began May 25 and lasted 161 days for the day and night pasture, 
during which gains of OOS Ih. i>er day were made. Day pasture was continued 
to Decemher 1. • 

Kaisiiig dairy cattle, J. O Tkktsvkn (Montana Dta, Circ. lOi (1922), pp, 20, 
JUjH, I.}).— This circular deals largely with the principles of feeding dairy 
calves, but also includes information on care and management of the calves, 
heifers, and young bulls. 

Influence of acidity on flavor and keeping quality of butter, M. Morten- 
SEN (Iowa Sta, But. 207 (1922), pp. S7~96, fig. Jf).— This is a more complete 
report of work the results of which were noted (E. S. R., 47, p. 784). The 
tests were made at creameries where the sweet cream was received and 
pasteurized at 145® F. for 30 minutes. It was then divided Into ihroo lots, 
of which two lots were cooled to 40®, one of these being left for 3 hours or 
longer and churned while sweet From 10 to 20 per cent starter was added to 
the other lot after It had been heated to 60®. The third lot was cooled after 
pasteurization to from 05 to 70® and a similar amount of starter was added. 
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When sufficient acidity had developed in this lot, it was cooled to 40^ and held 
for at least 3 hours before churning. 

When fresh the ripened cream butter scored the highest. After 2 months* 
storage the scores were about equal, but after 9 months* storage the sweet 
cream butter scored highest, followed closely by the butter made from sweet 
cream with starter added. 

Proportioning the ingredients for ice cream and other frozen products 
by the balance method, O. E. WnxiAMS (U. B. Dept, Agr, But 112S {1922), 
pp. IS). — Most of this material has been previously noted (E. S. II., 44, p. 670). 

VETEEIHAEY MEDICimE. 

Veterinarian* 8 handbook of materia medica and therapeutics, D. H. 

Udall (New York: Macmillan Co., 1922, 2. ed., rev., pp. 180). — second revised 
edition of this small lian(lb(K)k (E. S. R., 28, p. 78). 

Tissue reaction and antitoxin formation in horses following intrapul- 
inonary injection of diphtheria toxin, R. Kankko {ZUchr. Immuniidtsf. u. 
Expt. Ther., I, Grig., Si {1922), No. S, pp. i2i-iiS). — A study is reported of the 
anatomical histological findings In the lungs, and tlie antitoxin content of the 
arterial and venous blood and of the organs, of 7 horses which had received 
intrapulnionary inoculations of diphtheria toxin. Some of these animals 
also received intramuscular and subcutane^ms injections and 2 controls sub* 
cutaneous injections only. With the exception of 1 horse which proved to 
be a poor antitoxin proiluc*er, the serum of the horses receiving Intrapulnionary 
injections was higher In antitoxic units than the control. The findings are 
summarized as follows: 

The lung changes consistefl chiefly in chronic proliferating iiiilammation 
accompanied by more or less striking blood hemorrhages. 

The antitoxin content of the lungs, liver, spleen, kidneys, and adrenals 
in all cases smaller than that of the blood serum and depended largely iip(»n 
the blood content of the organ in question. The venous blood was higher in 
antitoxin than tlie arterial. The lung lesions often contained significantly 
larger amounts of antitoxin than the other organs and than other noninocu- 
lated lungs. The spleen, generally considered to be the site of formation of 
various antibodies, contained only a small amount of antitoxin, often le.ss 
than the other organs. 

The distribution of the antitoxin in the organs and serum, us thus indi- 
cated, is considered to give no support to the theory that the lung Is the 
principal site of antitoxin formation. 

The standardization of strangles serum, V. Aosejisen {M aanedsskr. Dyr- 
la'ger, S3 (1021), No. 5, pp. 113-1S2; ahs. in Abs. Bad., 6 {1922), No. 6, pp. S07, 
SOS).— The author discusses the importance of securing methods for testing and 
measuring the potency of antitoxic and antl-lnfectlous serums, and points out 
the difficulty in the latter case with particular application to strangles 
serum. Attempts made by other investigators to standardize strangles serum 
are reviewed, and his owm experience in the use of mice and rabbits for such 
purposes is rejmrted. 

Mice proved unsatisfactory, and rabbits gave results which could be safely 
used only to the extent of distinguishing between potent and noiipotont 
senima 

A comparison of the relative immunizing value of serums obtained by the 
use of living or killed cultures is also reported. While the results obtained 
on rabbits with serum pr^ared with living cultures were slightly better, the 
author is of the opinion that there is not sufficient difference to warrant the 
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use of living in place of killed culturen in view of [>ogBibie Infection from the 
living cultures. 

Antigenic power in vivo and in vitro of tubercle bacilli and their ex- 
tracts, L. NfiGBK and A. Boquet (Compt. Rend, &oc. Biol. [Paris], 86 (1922), 
Xo. 12, pp. 653, 654), — To determine the relative antigenic power of tubercle 
bacilli and various extracts prepared from the bacilli, rabbits were given ftmr 
intravenous injections at 2-day intervals of 0.02 gm. of the dried organism or 
of 2 cc. of the various extracts corresponding to this amount of bacteria, and 
1 ce. of crude tuberculin, respectively. Blood was taken 9 days after the 
treatment and the serum tested in turn against the various antigens. 

The tabulated results show that tubercle badlll killed by serilization at 
120° C. possessed the highest antigenic power. When the bacilli are treated 
with acetone alone or with both acetone and methyl alcohol the residue re- 
tains almost no antigenic properties, antibodies being detectable only with the 
methyl extracts and tuberculin. The corresponding extracts form antibodies 
only for the respective antigen. In vitro the bacilli fix complement only in 
the i)resen(*e of the serum of a rabbit submitted to repeated bacillary injec- 
tions. Treated with acetone or with acetone and methyl alcohol the tubercle 
bacilli also lose their antigenic property in vitro. The methyl extracts on 
the contrary behave in vitro as a very sensitive antigen toward all the serums 
exc‘ci>t tliat of the rabbit treated with the acetone extracts. The most sensitive 
antigen In vitro is considered to be the substance soluble in methyl alcohol and 
insoluble in acetone. 

Carriers in infectious diseases, H. J. Nichols (Baltimore: Williams d 
Wilkins Co., 1922, pp. 184, figs. IS). — This work Includes a section by K A. 
Kelser (part 4, pp. 121-180) on carriers in veterinary medicine. The first of 
tlie three chapters in this section takes up carriers of organisms pathogenic for 
both man and the lower animals, including Micrococcus melit crisis, Bacillus 
tuberculosis, organisms of the Salmonella, enterltldis, or Gaertner group, B. 
Ictani, B. oedematis imlignl (Vibrion septique), B. anthraois, B. mallei, B. 
(Uphtheriac, It. pestis, Bacterium tutarefisc, BaHllus erysipclatis suis, mis- 
cellancous facultative-pathogenic bacteria, LHshwania canis, and the virus 
of foot-and-mouth disease. The second chapter deals with carriers of organisms 
pathogenic for animals and possibly for man, including Streptococcus of In- 
fectious mastitis of cattle, Bacterium abortus (Bang), trypanosoir.es, and 
other protozoal and nietazoal Infections, The third chapter is devoted to car- 
riers of organisms pathogenic for the lower animals only, including Bacillus 
Mpolaris septicus, B. nccrophorus, B. paratnherculosis. Bacterium pullorum, 
Piroplasma higeminum, P. bovis, P. caballi, XutalUa equi, the virus of equine 
infectious anemia, the virus of contagious pleuropneumonia of cattle (Astero- 
ccccus mycoides), the virus of equine influenza, and the vims of hog cholera. 
In the concluding chapter a list is given of 51 references to the literature cited. 

How to get the last tick, W. M. MAcKELr.AB (V. S. Dept. Agr., Bur. Anim. 
Indus., 1922, pp. 20, figs. 7). — This is a popular discussion of methods. 

A coutribution to the bacteriology and pathology of sterility In cows, 
with report of 19 cases, D. C. Beaveb (Jour. Amer. Vet. Med. Assoc., 61 
(1922), No. 5, pp. 469-502, pis. «).— This is a detailed report of studies of 19 
cases conducted at the Minnesota Experiment Station. The author’s investiga- 
tions have shown streptococci and Baoillus pyogenes to be the organisms most 
important in infections of the genital tract of the cow and to be responsible 
for the greater number of Infections. It Is pointed out that unless the bacterio- 
logical study Is made during the progress of active Infection, these types as 
well as others will most oftsen not be found. The abs^ce of B. abortus (Bang) 
supports the preyious view that It is not found in puerperal infections that 
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persist for any length of time, and that It does not persist, so far as is known, 
in the genitalia of the cow. 

A list of 18 references to the literature is cited. 

The rdle of the udder and its secretion in bovine infections abortion, 

W. Giltn£b, I. F. Huddlkson, and U. L. Tweed {Jour, Amer, Vet. Med, Assoc,, 
62 (1922), No, 2, pp. J72-17S) ,—The authors fall to support the assertion that 
milk from the udder carrying Bacterium abortus is an important factor in the 
transmission of bovine infectious abortion. A bibliography of 26 titles is 
included. 

Infectious abortion of cattle, B. T. Simms and F. W. Millek (Oregon 8ta. 
UuL 192 (1922), pp. 12, fig. 1). — This Is a summary of information based upon 
studies in Oregon in 1010 and 1920. 

The protection of lambs from stomach worms, 0. Curtice (Jour. Amer. 
Vet Med. Assoc., 61 (1922). No. 5, pp. 529-5S8). — This is a report of tests made 
by the U. S. D. A. Bureau of Animal Industry during the past eight years, in 
wiiicli the administration of bluestone solution has been the only satisfactory 
means of controlling stoinnch worms under practical conditions. The stock 
solution is made by dissolving 1 lb. of coarsely ])owdered coi^per sulphate in 
2 qt. of boiling water. Four ounces of this stock solution added to 3 qt. of 
water is sufficient for treating 25 head of sheep, 4 oz. of the diluted solution 
being given to each sheep weighing 80 lbs. or over. Sbeep on the farm should 
be dosed with the solution every four weeks throughout the year, with the 
exception of unweanod lambs and of pregnant ewes within two weeks of 
lambing. 

Sequels of hog cholera immunization, A. T. Kinsley (Vet. Med., 17 (1922), 
No. 12, pp. 772-775). — This is a general discussion of some of the possible 
causes of failure in the imiminization against hog cholera. Among the points 
considered are tlie lack of care in preparing the tiiiiinals for the inoculation and 
in their treatment following inoculation, i)ossible contamination of the serum 
or virus with other pathogenic organisms, [>oor technique in administering the 
serum and virus, and possible attenuation of the serum or virus. 

Remarks on “ hog flu,” M. Dorset, C. N. McBbydf., and W. B, Niles (Jour. 
Amer. Vet. Med. Assoc., 62 (1922), No. 2, pp. 162-111) — This j.s a discussion 
presented at the annual nieeting of the American Veterinary IVlediciil Associa- 
tion held at St. Louis, Mo., in August, 1922. 

Pathogenicity of Bacterium suisepticus for hogs, A F Schalk and L. M. 
Roderick (Jour. Amer. Yet. Med. Assoc., 62 (1922), No. 3, pp. 343-348). — In 
experiments with It, hipolaiHs suisepticum tlie authors have failed to produce 
any apparent infection in hogs. They were led to conclude from the experi- 
ments and routine laboratory examinations that while this organism is present 
In the lungs of the hogs, particularly those in which a imeumonic process exists, 
its rOle in the production of disease is a minor one, and that it is at most an 
accidental invader. 

The character and possible signiflcance of the Bang abortion bacillus 
that attacks swine, W. E. Cotton (Jour. Amer, Vet. Med. Assoc., 62 (1922), 
No. 2, pp. 179-192). — After summarizing the results of InvestigatioiLs conducted 
by the U. S. D. A. Bureau of Animal Industry, the author feels Justifled in 
concluding tliat the work of tlie Htate experiment stations and of the bureau 
have proved “(1) that the organism which causes a large share of the abor- 
tion among swine is an aberrant or extra virulent type of B. abortus ; that this 
organism causes certain lesions to form in guinea pigs that are unlike those 
produced by the organism commonly attacking cattle, and that S. abortus 
which attacks swine can be differentiated from that which attacks cattle only, 
by the use of guinea pigs; (2) that sows become carriers through infection of 
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their udders, that the infection may reappear in their uteri at miljstxiuent preg- 
nancies, as in the case with cows, and that cattle can be infected with the swine 
bacillus, at least by intravenous injection.’* 

The control of equine infectious abortion in the United States Army, 
G. H. Koon and K. A. Kelseb (Jour. Amer. Vet. Med. Assoc., 62 (1622), No. 2, 
pp. 196-166). — The demonstration of the value of the abortion bactenn as a 
prophylactic ngent led to the adminlstnition of It during the years 1920 and 
1921 to all Army brood mares in foal, and beginning with the year 1922 to all 
brood mares at the remount depots whether in foal or not and also to all 
stallions. 

The results obtained have led the authors to conclude that abortion due to 
BqcHUih ahortus equi can be effectively controlled by the use of propt^rly pre- 
pared bacterins. Mares, even though in advanced pregn<*incy, suffer no ill 
effects from bacterin administration. It is pointed out that the bacterin treat- 
ment renders the complement-tixatlon test for the diagnosis of the disease prac- 
tically valmdess for the animals thus treated. 

Equine infectious anemia, R A Kelser (Jour. Amer. Vet. Med. Assoc., 62 
(1922), No. S, pp. 319-SSl, figs. 8). — The author repoits upon an outbreak of 
this disea which took place among the brood mares of the Remount Depot 
at the U. S. Army Post at Fort RobinH(»n, Nehi\, in November, 1921 With the 
ex(‘eption of oiio case in a colt, the disease was confined exclusively to tiie brood 
mares of the depot, in a group of some KK) an mals. At the time of the iinc‘Sli- 
gation there liad been 28 cases, of which 15 had terminated fatally, 0 had been 
discharged, and T were still sick. 

Normal temperature of the adult domestic fowl, B. F. Kaupp (Jour. 
Amer. Vet. Med. Assoc., 61 (1922), No. 5, pp. 520-628) -After a brief historical 
review of the subject, which is a(*conipanied by references to the literatun*. 
the author r(‘poi‘ts upon studies commenced in 1017 at the North ("arolina 
Experiment Station, 'fhe oloacal temperatures of three lots of adult fowls arc 
recorded. 

“The tiunperatures of these fowls w(*re highest at night, gradually becoming 
lower after the fowl goes to perch, till at midnight all suridus heat from the 
body Is ai»]‘ib’cntly eliminated, and the average fell to 1(M.5® F. Nearing dawn 
the birds Ijccome restless and soon begin to move about, which causes surplus 
heat to accnmulate in the body. At tins time the average temperature wais 
105.7°. Frem this time till noon the temperature gradually rose to 100.0°, and 
by 5 p. m. Iiad reached 100.9°. These temperatures were taken during the 
montli of February, hence the fowds were not .subj(M„*te(l to high atmospheric 
temperatures, and as a result the temperatures are slightly lower than some 
given in the Jiistorical review', where at the time of taking the temp(‘rature8 
hot noou-<lay weather prevailetl. The average of the daylight temperatures 
was approximately 100,8°, or 0.0° below the average of all authors quoted in 
the historical review. From all studies recorded it would appear that 107.3° 
is an annual approximate temjKirature, while this is likely to be slightly more 
during warmer and less during the colder weather.” 

A record is given of later temperatures of the mme fowls. It was found 
that there is apparently no difference between the terai>eratures of the males 
and the females. 

Potassium nitrate poisoning in chickens, with a note on its toxicity, 
J. B. Guberlet (Jour. Amer. Vet. Med. Assoc., 62 (1922), No. S, pp. S62-665).— 
The author reports upon poisoning in a Hock of 225 fowls, in which potassium 
nitrate had by mistake l)een fed In a bran mash for Epsom salts. 

In experiments conducterl with a view to determining the toxic and lethal 
doses of potassium nitrate, lie found that under range conditions small dtises 
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produced no apparent external symptoms. Doses of 15 to 20 grains produced 
diarrhea and a diuretic condition after two or three hours, hut then as rule 
only after the birds had taken water. Fowls taking 25 to 30 grains under 
these conditions showed toxic symptoms, wlille 60 grains was a lethal dose for 
a 3.5-lb. hen and 65 to 70 grains were fatal to birds weighing 4 to 4.5 lbs. 
Toxic doses of potassium nitrate produced symptoms of gastroenteritis, nephri- 
tis, muscular weakness, slow, weak pulse, depression of the circulation, dis- 
turbed respiration, and slight hemolysis of the blood. 

“ Very small doses, 1 to 2 grains, produced diuretic action with diarrhea In 
two to three hours provided water was near the birds constantly so that they 
could drink of it at any moment. This was especially true if the saltpeter 
was given in solution. In doses of 5 to 10 grains the same results were noted, 
except that the diarrhea and diuresis were more severe. Doses of 45 grains 
produced diuretic action in 40 to 45 minutes when the birds had constant access 
to water. Under these conditions doses containing 45 to 50 grains were toxic, 
and it required 80 to 90 grains for a lethal dose for fowls weighing 4 to 4.5 lbs.” 

Handbook of the diseases of fowls, R. Reinhardt (Handhuch der Geflugel- 
Krankheiten. Hannover: M. d H. Scfuiper, 1922, pp. SOI, figs. 28 ), — The first 
jiart of this work relates to the infectious diseases of fowls (pp. 9-118), the 
second to the parasitic diseases (pp. 119-171), the tliird to rH>lsonlug (pp. 172- 
191), the fourth to organic diseases (pp 192-270), the fifth to deranged 
metabolism (pp. 271-287), the sixth to the vices of the fowl (pp. 288-292), and 
the seventli to operations (pp. 292-298). 

Concerning the diagnosis of Bacterium pnllorum infection in the do- 
mestic fowl, G. E. Gage {Masmehusetts Sta, Tech, Bui. 5 (1922), pp. 61S8, 
pi. 1, fig. 1 ). — This is the report of an investigation covering a i>eriod of several 
years on the diagnosis of B. pnllorum infection in chickens and adult fowls. A 
brief summary of the literature on tiie subject is first given. This is followed by 
cultural JUKI l)iochemical studies of 112 strains of B. puUorum is<dated Iron 
diseased material in different parts of the State and of 5 strains of B. nan- 
guinarlum. B. pnllorum A is described as a slender, nonmotile, nonliquefying, 
Gram-negative organism which does not coagulate or peptonize milk, produces 
gas in dextrose and raannite, forms hydrogen sulphid in lead acetate media, 
does not produce Indol, and does not reduce nitrates. B. pnllorum B is charac- 
terized from B. puUorum A by its inability to produce gas from dextrose. The 
fowl typhoid organism, B. sanguinarium, is characterized as an anaerogenlc, 
tionmotile bacillus which does not form indol nor reduce nitrates, hut forms 
hydrogen sulphid in lead acetate media. Neither B. puUorum A nor B forms 
acid in mjiltose, dextrin, and dulclte media, while B. sanguinarium forms acid 
in these media. 

In the examination of more than COO specimens of adult fowls, the true 
B. sanguinarium culture was identified only six times and B. pulloi'um B 
only a few times. During the same period the examination of 289 chicks with 
a history of bacillary white diarrhea gave positive results for B. puUorum A 
in all but one case. 

In the bacterial examination of 88 birds showing paralysis, 5 only showed 
the presence of B puUorum A Infection and none of B. puUorum B or R. san- 
guinarium. 

Considerable evidence is presented that the presence of B* puUorum Infection 
in the adult hen has a decided Influence on the hatching quality of the eggs 
and the viability of the young stock, and that birds reared from positively 
agglutinating liens tend to develop after about 6 months positively agglutinating 
sera although there exists an interagglutinabiUty of R, puUorum with R. smr 
guinarium, R. typhosus, B. paratyphoms A and B antigens. It is cousiderefi 
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that the agglutination test, when carefully controlled, is at present the best 
method of locating B, pullorutn infection. As evidencie of this, data are given 
on the identification of cultures Isolated from dead cliicks which iiad been 
hatched from eggs laid by positively reacting breeding birds. With the ex- 
ception of one culture, all cultures obtained from the dead chicks hatclied by 
924 positive reactors proved to be B. pullorum A. 

Control work with contagious epitheliosis, H. R. Lewis (New Jersey Stas. 
Upt. 1921, pp. 128-142). — This rei)ort consists largely of a review of the work 
which lias been done at the Ohio, Nevada, California, and Missouri Experiment 
Stations on chicken pox, roup, and canker. This Is followed by the outline of 
a campaign which has been instituted by the station among poultry raisers 
of tlie State in an effort to control these diseases by vaccination according 
to the method described by Beach and used with considerable success in Cali- 
fornia (E. S. R., 47, p. 685). A list is given of the cooperating parties in this 
control plan and of the responsibility to be taken by each. The method of 
Mdmlnist ration of the vaccine is described in detail. 

A new method for detecting the eggs of parasites in feces, T. Vajda 
(Jour. Arner. Vet. Met. Assoc., 61 (1922), No. 5, pp. 534~6S6, fig. 1). — The 
author descrilies a new method by wliich a great number of eggs can be iso- 
lated from a very small quantity of feces (0.5 gm.), he having counted 1,358 
Ascans lumbrwoides eggs in one preparation and 1,130 in another. By this 
method the siiecific gravity of the diluted fecal material is changed through 
(he addition of glycerin. Tlie eggs rise to the surface of the liquid, they become 
more transimrerit, and their structure is more readily visible. 

The ai»plication of Vajda’s method of the examination of fox feces, J. A. 
Allen (Jour. Amer. Vet. Med. Assoc., 62 (1922), No. S, pp. 849-852). — The 
experiments here reported are considered to Justify the unqualified conclusion 
tiiat Vajda’s inetliod above noted for the detection of the ova of tlie i>arasiles 
is at least as accurate as the centrifugal method. 

KITEAL ENGINEEKING. 

l^rocedure for securing State approval of formation of irrigation dis- 
tricts, issuance of bonds by irrigation districts, expenditure of construc- 
tion funds by irrigation districts, construction of dams (CaUf. Dept. Pub. 
M^orJcs, Div. Engin. and Irng. Bui. 2 (1922), pp. 14)^ — This is apparently an 
of (he (California State laws covering the subjects named. 

Administration report for the [fiscal] year 1919—20 [irrigation], A. H. 
Morin and E. D. (.hanter (Madras Pres. Irrig. Branch, Admm. Rpt. 1919-20, 
pt. 2, pp. VI 1 1+209, pU. 15). — This report deals with the work, expenditures, 
and revenues of tlie Irrigation Branch of the I^ublic Works Department of the 
Madras Presidency for the year 1919-20. 

Columbia Basin project, G. W. Gok'ihals et al. (Olympia: Wash. Dept, 
Vonserv, and Development, 1922, pp. 56, pis. 5). — A summary is presented of 
tlie reports of the general survey of the Columbia River Basin irrigation 
project and tlie survey of tlie construction problems to be encountered in tiie 
irrigation of the land lying within the area. 

It is stated that of over 3,000,000 acres of land embraced within the Columbia 
River Basin lying between the Columbia and Snake Rivers, 1,753,000 are 
irrigable by the gravity project, which provides water by gravity flow from 
the Pend Oreille River, and 1,403,000 l^y the pumping project, which provides 
water from the C/olumbla River. The estimated cost of the gravity project 
is $144.99 per acre, and the cost of operation and maintenance 48 cts. per 
acre per annum. The lowest estimated cost for the pumping project is $159.01 
per acre, and the cost of operation and maintenance from $1.51 to $1.80 per acre 
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I)er annum. The gravity project is recommended for adoption. It Is con- 
cluded that the project is justified from an economic standpoint if the land 
can be made ready for planting at a cost ranging from $200 to $275 per acre. 

Surface water supply of Pacific slope basins in Washington and upper 
Columbia River Basin, 1018 {U. S. Geol. Survey Water-Supply Paper Jf82, 
pp. V+/73, t)U. 2). —This report, prepared in cooperation with the States of 
Washington and Montana, presents the results of measurements of flow made 
on streams in the Pacific Basins in Washington and in the upper Columbia 
River Basin during the year ended September 30, 1918. 

Surface water supply of lower Columbia River and Pacific slope drain- 
age basins in Oregon, 1$>18 (17. S. Geol. Survey Water-Supply Paper 484 
(1922), pp. pis 2 ). — This report, prepared in cooperation with the 

States of Oregon and Washington, presents the results of measurements of 
flow made on streums in the lower Columbia River Basin and in Pacific slope 
drainage basins in Oregon during tlie year ended September 30, 1918. 

Surface water supply of western Gulf of Mexico Basins, 1918 (U. S. 
Geol. Survey Water-Supply Paper ^78 (1922), pp. IV-\-106, pis. 2). --This report, 
prepared in cooperation with the State of Texas, presents the results of meas- 
urements of flow made on streams in the Trinity, Brazos, Colorado, Guadalupe, 
San Antonio, Nueces, and R;o Grande River Basins during tiie year ended 
September 30, 1018. 

Coefficients of discharge for suppressed submerged orifices, .1. Hinds 
(Reclaui. Rec. [f/. S.], IS (1022), No. 10, pp. 25S-255, fly. 1 ). — The results of 
experiments ufioii six sizes of suppressed submerged orifice are presented in 
tabular form and discussed, and a typical diagram for a 1 by 4 ft. orifice is 
given. Tlie discliarge coefliciont varied from 0.61 for a 0.5 by 2 ft. orifice to 
0.()45 for a 1 l)y 2 ft. orifice. 

Combined irrigation and drainage plant in Louisiana, A. M. Shaw 
(Knyiii. Nciis-Rec., 80 (1022), No. 18, pp. 741-^4 h 5 )- — N system of coni- 
liiried drainage and irrigation in use in Louisiana on rice soils is described 
and the important features illustrated. In this system tlie pumping plant, 
consisting ot one oil-engine pump, delivers or removes water as needed on the 
rice plantation. Two ditch systems with control gates are used. 

The beginnings of field drainage, II. G. Richardson and G. E. Ftjssell 
{Jour. Min. Ayr. [London], 29 (1922), No. 7, pp. 585-501) .—Thi^ Is a brief 
review of tlie history of hind drainage in England from about the thirteenth 
century. 

Land clearing operations in 1921, M. J. Thompson (Minnesota Sta. 
Duluth Suhsta. Rpt., 1921, pp. 30-32, fly 1 ). — Brief data are reported indicating 
that with tlie standards used for cost of labor and materials, the effect of 
lire is to reduce tlie cost of land clearing. 

Investigations in the structure of road surfaces, F. Wood (Inst. Civ. 
Knyin. [bhiyland] MinuicH Proc., 207 (1918-19), pt. 1, pp. 144-157, figs. 2).—N 
riiimher of studies on tlie structure of road surfaces are summarized, from 
which the conclusion Is drawn that wood paved and asphalted roads are par- 
ticularly suited for motor traffic, but that wood paved roads will always be 
more expensive than asphalt roads. 

Road corrugation, E. h. I^keming (Inst. Civ. Bngin, [England] Minutes 
Proc., 207 (1918-19), pt. 1, pp. 12S-14S, figs. 15 ). — This is an analysis of the 
causes and effects of road corrugation. 

Further progress of rural distribution, J. W. Purcell (Elect. News, SI 
(1922), No. S, pp. S2S6; ahs, in Soi. Ahs., Sect B— Elect. Engin., 25 (1922), 
No. 29$, p. $27 ). — An analysis of the distribution of electrical energy in rural 
districts in the Province of Ontario, Canada, Is presented, indicating that the 
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main classifications and descriptions of service required are (1) hamlet 
service, where four or more customers are served from one transformer 
suitable only for appliances up to from 600 to 750 watts, (2) house lighting, 
(3) light farm service, such as lighting and power for miscellaneous small 
equipment or single-phase motors not exceeding 3 h. p., (4) medium farm 
service, single phase, for lighting and power using motors up to 5 h. p., (5) 
medium farm service, 3-phase, for use as In class 4, (6) heavy farm service for 
lighting and power up to 10 h. p., (7) special farm service for power for 
S-phase motors up to 20 h. p., and (8) syndicate service, which Includes any of 
the above classes which may join in the use of a syndicate outfit It is as- 
sumed that three farmers per mile of line or the equivalent are obtainable on 
an average. Tables of figures giving details and costs of installations, annual 
uses, annual cost, and work done are included. 

The chemical control of gaseous detonation with particular reference to 
the internal-combustion engine, T. Midolky, jr., and T. A. Boyd {Jour. 
Indus, and Engin. Ghem., IJf {1922), No. 10, pp. 89^-~S98, fig. 1). — This is an 
analysis of the bearing of gaseous detonation on the operation of internal- 
combustion engines, and a progress report of experiments, the purpose of which 
is to control such detonation by chemical means. 

It has been found that detonation In internal -combust ion engines can be 
either suppressed or Induced by the presence of very small amounts of certain 
materials In the combustion mixture. These substances may be dissolved or 
suspended in the fuel, or they may be admitted to the combustion chamber in 
some other way. It is stated that the action of practically every tyi)e of com- 
pound that should affect detonation has been tried, and a large number have 
been found to possess the property of affecting combustion In such a way as 
either to suppress or induce detonation. 

The compounds which possess this property of affecting the reaction velocity 
of combustion to a marked degree are chiefly derivatives of about 15 ele- 
ments. Oxygen and the halogens In the elemental form exert a marked 
cff<*ct on combustion, lodln is an antiknock material, and the other elements 
induced detonation to different degrees. A great many nitrogen (Compounds 
are effective antiknock materials, probably the best of which are the aromatic 
arnlns. Certain compounds of selenium, tellurium, tin, and lead are remarkably 
effective for the suppression of knock, while some compounds of ar.senJc, anti- 
mony, and phosphorus have a marked but lesser effect for preventing knock. 
The effects of antiknock mnteriaLs on detonating combustion are described. 

Studies on frictional losses in internal-combustion motors, A. Planiol 
(Compt. Rend. Acad. 8ci. [Paris], 174 {1922), No. 13, pp. 860-863). — A series 
of experiments extending over two years with a single cylinder, 4>-stroke cyde. 
30 h. p. internal-combustion engine, operating on illuminating gas, i.s reported, 
the purpose of which was to determine the relation between friction losses and 
means pressure. An equation of the form in which 0/ is the 

friction, and v the mean pressure, was found to express the relation correctly 
for the experimental motor to within 0.5 per cent when the constants a and h 
have values of 16 and 4.5, respectively. 

Further experiments to determine the modifications of this formula necessary 
to make it applicable to other motors of different horsepower are also de- 
scribed. The above formula was modified to the form Cf=C (a-f-b7r), in which 
C Is the maximum couple. Thus for the experimental motor this equation 
resolved itself into Cf=140 ( 0.114 -f0.032T). On this basis the values actu- 
ally found for a and & for a 35 h. p. motor were 0.115 and 0.033, respectively. 
It is thought that this method may simplify the calculation of the efficiency 
of an internal-combostion motor. 
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Proceedings of the twenty-eighth annual convention of the National 
Association of Farm Equipment Mannfacturers and annual reports of the 
olBcers, committees, and departments (NatlAs^oc. Farm Equipment Manfra. 
Proc,, 28 {192J)y pp. 185, pi, 1, figs. 18 ), — ^The details of these proceedings are 
presented and Include *a number of special reports, among which is one on 
standardization of farm equipment, by E. A. White. 

The design of masonry structures and foundations, C. 0. Williams (New 
York and London: McGraw-Hill Book Co,, Inc., 1922, pp. y/f/-f-555, pis. 2, 
figs. 266 ). — This is a textbook on the subject which is intended to cover the 
fundamental principles rather than to describe typical examples. An attempt 
has been made in every case to offer a mode of analyzing forces and calcu- 
lating resulting stresses and to Indicate an acceptable method of design. 
Chapters are Included on general principles, masonry laid in mortar, plain con- 
crete, reinforced concrete, masonry arches, dams and sea walls, retaining walls 
and quay walls, bridge abutments and piers, concrete viaducts and trestles, 
culverts and underground conduits, bins and chimneys, masonry forms and 
falsework, foundations on dry ground, open foundations under water, and 
foundations under water — pneumatic process. 

Sweet potato storage in Texas, E. A. Milleb, M. R. Benti.ey, and J. J. 
Taubenhaus (Tcx. Agr, Col. Ext. [Bvl] B~60 (1922), pp, 32, figs ^2).— I'liis 
bulletin gives practical information on the harvesting, grading, and storing 
of sweet potatoes in Texas, and describes, dlagrammatically illustrates, and 
gives bills of materials for special tyi>es of storage house developed for Texas 
conditions. It is noted that parts of this bulletin are extracts and reprints 
from a previous publication (E. S. R., 42, p. 787). 

Building plans for the dairy farm, J B. Kelley, J. J. Hooper, and E. G. 
Welch (Ky. Agr. Col. Ext. Circ. 128 (1921), pp. 48, figs. 55).— The purpose of 
this circular is to present by discussion and Illustration the most essential 
features of a good dairy barn. Diagrammatical illustrations, tabular working 
data, and bills of materials to cover different types of barns to meet varying 
conditions, especially in Kentucky, are included. 

The planning and construction of cow sheds, H. P. G. Maule and A. E. 
Aston (Jour. Min, Agr. [London], 29 (1922), No. 4^ PP- 311-319, pis. 4)- — Prac- 
tical Information on the planning and construction of cow sheds, with par- 
ticular reference to conditions in England, is pre.sented In this article together 
with descriptions iind illustrations of typical structures. 

Rhode Island poultry pointers, H. R. Lewis (R. I. I8tate Col. Ext. Bui. 16 
(1922), pp. 6, figs. 3 ). — Practical information, w’orking plans, and a bill of 
materials for an economical poultry house suitable for a flock of from 
40 to r)0 birds are presented in this bulletin. The house tiescribed is said 
to be suitable for housing layers as well as for colony brooding, and may 
be used on a multiple unit basis under Rhode Island conditions. 

A preliminary study of the problem of freezing in the septic tank sys- 
tem of sewage disposal, R. R. Graham (Bri. Agr., 3 (1922), No. 2, pp. 65-68, 
figs. 5 ). — Studies conducted at the Ontario Agricultural College on the problem 
of freezing in septic tanks and in final disposal systems are reported. 

Birecord thermometers were installed, one over an experimental septic tank 
and the other over an absorption bed. One bulb of the latter thermometer was 
placed down into the tile of the absorption bed 2 ft. below the surface, and the 
other bulb 3 ft. above the ground to record the air temperature. Three 
ordinary soil thermometers were Inserted in the soil over the absorption 
bed, one directly over the tile but only 1 ft. deep and the other two midway 
between two rows of the tile, one 2 ft. deep and the other I ft. deep. 
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The results of the readings showed that the temperature of the soil at 1 ft. 
depth over the tile was about 2® higher than that of the soil at the same 
depth midway between two rows of tile and about 2 ft. away. The temperature 
in the tile was 5® or more higher than that of the soil at the same depth 
midway between the rows of tile. 

The average air temperature for the three months of the study was approxi- 
mately 20® F., the average temperature in the tile about 40°, in the receiving 
chamber about 53®, and in the flushing chamber 44°. For the whole period 
there was a range of 52® in the air temperature, 10® in the tile, 27° in the 
receiving chamber, and 22® In the flushing chamber. The lowest temperature 
in the air was —0°, in the tile 34®, in the first chamber 44°, and in the second 
chamber 34®. The effect of the hejit generated by the bacteria in the first 
chamber was very pronounced, and it is noted that the temperature in the 
tile was very similar to that in the second chamber. 

This is taken to indicate that if tanks are kept well covered the temperature 
in the tile may be controlled to a large degree. It is also thought that if the 
absorption bed is covered with from 6 to 8 in. of straw, the temperature in the 
tile may be maintained at a safe point even in the coldest weather. The 
studies are being continued 

Coefficients of discharge of sewage sprinkler nozzles, F. AV. Greve. jr., 
and W. E. Stanley {Purdue UnU\ Engirt. Expt. ^ta. Bui. S {1919), pp. iW, figs. 
12 ). — The results of a series of experiments conducted to determine the 
coefficients of discharge of several tyi^es of sewage sprinkler nozzles are pre- 
sented in this report. 

It was found that the relation of the logarithms of bead and discharge can 
be represented by a straiglit line for all of eight nozzles tested with tlie excep- 
tion of a special round type. It Is considered essential that care be taken In 
fixing the position of the cone in adjustable nozzles. Lowering the bottom 
of the cone below the level of the orifice was found to have a more serious effect 
upon the rate of discharge than did the raising of the cone above the same 
level. This was brought about by the fact that the net area of the discharge 
opening was decreased as the cone was lowered. The coefficient of discharge 
remained constant for all nozzles when the head was greater than 1.5 ft., 
except for the round nozzle noted above. The rate of discharge for square 
nozzles could l)€ increased by reaming the inner edge of the orifice. 

A bibliography and tables of data are included. 

Report of a test of floor oils, M. P. Snyder {Jour. Home Econ., 1/f {1922), 
No. S, pp. 1S7, 138 ). — A floor oil consisting of one part of boiled linseed oil to 
three parts of turpentine, as shown by exi)erimental data reported from the 
U. S. D. A. Office of Home Economics, had a cleansing effect and neither In- 
jured the gloss nor darkened tlie floor on which it was used. A commercial 
oil used in the same way, darkened the floor on which it was used but did not 
injure the gloss. A mixture of motor oil and kerosene decidedly darkened the 
floors on which it was applied, and also tended to dull the finish of the wood. 

EXTEAI ECONOMICS AND SOCIOLOGY. 

Report of work in agricultural economics, A. G. Waller {Neuy Jersey 
Stas, Rpt, 1921, pp. -—Investigational work on the cost of producing 

farm products carried on in cooperation with the IT. S. Department of Agricul- 
ture is reported on here. 

Cost of producing can-house tomatoes (pp. 270-272). — The data summarize*] 
have been published in detail (E. S. R,, 45, p, 796). 

Cost of onion production, 1920 (pp. 273, 274), — Records were obtained on 16 
farms growing a total of 121.75 acres of onions. The yield sold per acre in 1920 
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was 179,7 liampers, but tbe prices were so discouraging that an average of 62 
hami)ers per acre remained unsold. It cost $279.28 an acre, or $1.55 per hamper* 
to produce and market the quantity sold. Had the entire crop been marketed, 
the acre cost would have been $291.97, or $1.21 per hamper. The farmers re- 
ceived an average of 74.5 cts. per hamper for those sold. The four principal 
items of the cost of onion growing were sets, fertilizers, manures, and man 
labor, amounting to 15, 14, 13, and 30 per cent, respectively, of the total cost. 

Cost of milk production, 1921 (pp. 274-270). — Tlie cost of milk production in 
Sussex County and in Salem and Cumberland Counties, together designated as 
South Jersey, is compared. The 15 farms in South Jersey were producing an 
average of 500 qt. more per cow annually than those in Sussex County. Yet 
the cost of production per quart in South Jersey was 0.78 cts. as compared to 
0.75 cts. in Sussex County. The higher-priced cows in South Jersey required 
more attention in the way of cow testing, tuberculin testing, and the care of 
the veterinarian. The cost of buildings and dairy equipment per cow were 
considerably higher in this region. Man labor wfis 4 cts. an hour cheaper, a 
larger amount of silage was used, and cows were kej)! on pasture two months 
longer, but the feeding of more concentrates and roughage requiring 20 hours 
more of in.an labor in order to get the higher production per cow made the cost 
likewise higher. 

Cost of tractor operation (pi). 277-284). — Ilecords were obtained of 88 
tractors in Monmouth, Burlington, and Cumberland Counties, N. J. The 
average cost per hour of field work performed by the tractor was $1,395 in 
addition to the cost of the operator, which la taken in this study at the flat 
rate of 40 cts. per hour. The five items of depreciation, fuel cost, repairs 
and new parts, interest, and lubrication are said to make up 94 per cent of 
the operating cost exclusive of the operator. 

It IS sliown that the tractor was used for field work 317 hours and for belt 
work 49 hours during the year. The actual nimiing expenses exclusive of the 
operator’s tin e, were $1.02 per hour of field work on the potato farms in 
Monmouth Ck)unty as compared with $1.23 in Burlington County where fruit 
was a dominant crop. The niimher of hours a tractor was used ranged from 
77 to 82i hours, with the corresponding range of cost per hour of $3.88 and 
$1 31, for field work The average rate of plowing was 6.22 acres per day, 
at a cost of $2.44 per acre in Monmouth and $2.06 in Burlington, exclusive 
of the oi)erator’s time. 

Brief note is made of the cost of harrowing and disking and other field work. 

Following the acquisition of a tractor, the size of farm was increased 7,4 
crop acres in Monmouth and 9.5 in Burlington County. The depth of plowing 
was increased 0.6 in. in Monmouth County uiid 1.3 in. in Burlington. Man 
labor saved in Monmouth County amounted to 4.5 months per tractor and In 
Burlington County 5.8 months. Some farm equipment was disposed of, amount- 
ing to $26 per tractor in Monmouth and $28 in Burlington County. 

The intensity of cultivation, B. H. Hibbard {Quart, Jour. Econ,, 36 (1922), 
No. iy pp. 646-665). — The problem of Intensity of cultivation is viewed from 
three standpoints, namely: (1) It may be assumed that entrepreneurship Is 
fixed and that capital and land are applied to it In various amounts, (2) land 
may be viewed and fixed and capital varied, entrepreneurship being taken for 
granted, and (3) capital may be fixed and land varied, entrepreneurship still 
being assumed. An illustration is given of tbe difficulty of the trial method 
as a means of arriving at the optimum apportionment. It is held that all 
managers, marginal and submarginal. large and .‘^^mall, will find no stopping place 
In applying land to capital until the last dollar Just balances the cost, until the 
last acre of land Just pays for itself, and until the proportion is such that 
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land and capital are alike in returns per value unit The income will be alike 
for all at the margin. Of proportions and of average Incomes there may be 
no two alike. It Is also pointed out that during each year the problem as- 
sumes different aspects. The effect of change of price of produce and of a 
change in wages or capital cost on intensity of culture are discussed. 

The agricultural landowner and his duties (Estate Mag,, 22 (1922), No. 10,. 
pp. 641-650; also in Nature [London], 110 (1922), No, 2763, pp. 501-503),— 
These are abstracts of the paper by Lord Bledisloe before the meeting of the 
agricultural section of the British Association for the Advancement of Science 
at Hull. 

The author pointed out what he considered certain signs that the British 
tenant system of farming is breaking down. He urged British landowners to 
take more active interest in the direction of farming operations on their 
estates and to find the profitable market outlets for the agricultural produce. 
He declared also that they should stimulate education among their tenants, 
and cultivate a wider appreciation in their own ranks of the application o€ 
scientific principles to farming. 

Cooperative land colonization, F. Oppenheimeb (Die Siedlungsgenossen-- 
schaft Jena: Gustav Fischer, 1922, 3. ed., pp. XX/y+///-.YX/-fd58).— The 
three books comprising this discussion of cooperative as opposed to communistic 
principles applied to the solution of cooperative problems and agrarian ques- 
tions are concerned, respectively, with city purchasers* and sellers* coopera- 
tives, agricultural laborer-producers’ cooperation, and cooperative land coloni- 
zation. An exhaustive summary is given of the history and development of 
each phase of cooperative activity. In the last book numerous community 
colonization experiments in different countries are described, and the social 
theories and plan of action of leaders in this field are set forth. 

Bank credit and agriculture under the national and Federal reserve 
banking systems, I. Wright (Neio York and London: McOratc-Hill Book Co., 
Inc,, 1922, pp. XI I +340, figs, 21), — An analysis is made of the needs for and 
conditions of short-term agricultural credit under the existing banking systems. 
The first two chapters set forth the short-term and intermediate credit needs 
of agriculture, together with the problems involved. Chapters 3 and 4 outline 
the relationship between the banking facilities of the country and agriculture 
up to the passage of the Federal Reserve Act. Chapter 5 aims to summarize 
the consequences of the legal and economic restrictions which handicapped the 
financing of agriculture before 19l4. Chapters 6, 7, and 8 present the features 
of inelastic credit in relation to agriculture under the national banking system ; 
6 shows the rise and decline of call loan Interest rates at the New York 
Stock Exchange as affected by tlje interior demands for currency for making 
and moving the crops; 7 and 8 are outlines of the seasonal movements of 
currency between geographical districts and between the principal cities 
as affected by the demands for agriculture. Chapter 9 contains a summary of 
the economic and political reasons for the special provisions for agricultural 
credits. Chapter 10 aims to explain the provisions for agricultural credit under 
the Federal Reserve Act and their application. Chapters 11 to 15, inclusive, 
attempt to show how the Federal reserve system functions in relation to agri- 
culture and especially how the volume of credit extended to agriculture neces- 
sarily varies with economic conditions. The seasonal movements of currency 
under the Federal reserve system are explained In chapter 16, and 17 is a study 
of the rediscount rates under the system and a comparison of the rates for 60- 
to 90-day paper and agricultural and live stock paper maturing after 90 days. 
Chapter 18 aims to show the causes for the variation in Interest rates la 
85144—23 7 
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different sections of the country. Chapter 19 outlines the use of the Federal 
reserve system by the farmer and the country banker, and suggests methods 
of improvement ; in chapter 20 the chief criticisms against the Federal reserve 
system are summarized and analyzed; and chapter 21 summarizes the con- 
clusions drawn respecting the present banking facilities and agriculture. 
The appendixes set forth the fundamental principles of the bank credit facilities 
provided for agriculture in foreign countries, the mortgage credit facilities 
in the United States and foreign countries, and the work of the War Finance 
Corporation. 

The landschaften and their mortgage credit operations in Germany 
( 1770 — 1920 ), M. TcnERKiNSKY {Rome: Intematl. Inst. Agr., Bur. Rcon. 
and l^iocial Intel., 1922, pp. 90). — ^An account is given in part 1 of the origin 
and historical development of land credit institutions to meet the needs of the 
landed nobility and of their later modification to admit peasants to meml)er- 
ship. I’art 2 is devoted to a detailed discussion of their organization and 
working rules and regulations. An extensive bibliography is appended. 

Weather, Crops, and Markets (U. 8. Dept. Agr., Weather, Crops, and Mar- 
kets, 2 {1922), Nos. 23, pp. 481-496, figs. 2; 24, PP- 497-312, figs. 4> 125, pp. 
613-528, figs. 2; 26, pp. 529-576, figs. 2; 27, pp. 517-592, figs. 2).— The usual 
weekly notes as to the weather and its effect on crop conditions in certain areas, 
together with temperature and precipitation charts, are given in these numbers 
for the weeks ended Noveml)er 28 and December 5, 12, 19, and 26, 1022. 
Statistical reports on market receipts, prices, and the position in the market 
of important products and classes of crops and live stock, as well as special 
articles on local or outstanding market situations, are given. 

It is announced that a system of reporting twice a year the quantity of sweet 
potatoes in storage in the United States is now being worked out. The final 
cotton crop estimate is submitted in No. 25, giving tlie total production in the 
United States for the season of 1922-^23 as 4,767,262,600 lbs., not including linters, 
or 9,964,000 bales of 500 lbs. each, this season’s production being about one- 
fourth larger than that of last year. 

The December crop report is given in No. 26, and includes a summary of the 
acreage, production, and farm value of important crops, 1920 to 1922 ; statistics 
by States of acreage, yield per acre, production, farm price December 1, total 
farm value, and average value per acre of 24 Important farm crops for the 
same years; monthly average farm prices of 21 crops through longer periods 
ot years ; miscellaneous summaries of crop acreages and prices and the usual 
averages of prices received by producers, with comparisons ; and the estimated 
farm value of important products. 

Results of a survey involving a questionnaire sent to 25,000 crop reporters 
to be filled in by farmers as to the percentage of their food supply that is pro- 
duced locally are tabulated in detail and commented upon in No. 27. It is 
reported that about 60 per cent of the food consumed on American farms is 
produced on the farms where consumed. 

The American live stock market: How it functions, A. C. Davenpobt 
{Chicago: Drovers Jour. Print, 1922, pp. 174, fl09. 40). — ^Twenty chapters in 
this description of markets and market methods in actual practice pertain to 
the development of American markets, the transportation of live stock, stock- 
yards companies and service, live stock commission firms and exchanges, pack- 
ers as buyers and distributers, financing live stock marketing, market reports 
and news, classes and grades of the principal kinds of live stock, Inspection and 
sanitation, and Government supervision. 

Cost of marketing grain, J. E. Boylb {[Ithaca, N. 7.: Author], 1922, pp. 
24 ). — ^Examples are given of the costs of moving certain carloads of grain from 



1928] 


RURAL ECONOMICS AND SOCIOLOGY. 


391 


the farmer to the terminal buyer, In which It is Indicated that the item of 
freight is larger than all the tolls taken by other expenses combined. There Is 
included a discussion of the subject of handling grain bought by wire or mall 
for deferred shipments. 

The marketing of mill feeds, G. O. Wheeleb (C7. 8, Dept, Apr, Bui, 1124 
(1922), pp, 20, fig, 1), — ^The various routes that might be followed in the mer- 
chandising of a carload of feed from the mill to the dairyman are described. 
Some of tlie important storage arrangements and rates are noted. The hand- 
ling of feed stuffs by cooperative societies, trade rules, grades, some of the 
factors controlling prices and facts to be ascertained in connection with prices 
quoted, some tj^pical phases of feed stuffs laws, and improvements needed in 
the methods of marketing are set forth. 

A study of price control by the U. 8. Food Administration, J. O. Bartley 
{Diss., Catholic Univ, Amcr., Washington, />. G,, 1922, pp, 1S9). — This is a 
dissertation submitted at the Catholic University of America. The distinction 
is drawn between price control, price fixing, and rationing. The Federal Food 
Control Act is outlined, and its special features noted. The remaining chap- 
ters are devoted to a detailed study of the food problems with which the Food 
Administration was concerned during the war. Chapters are given, respec- 
tively, to the control of wheat, flour, and bread, sugar, meat and dairy products, 
and canned goods. 

The agricultural bloc, A. C\ri*F.K (Acte York: Harcoint, Brace & Co,, 1922, 
pp. >7f/-f /7i). — This is another of the Farmers’ Bookshelf series, edited by 
K. Jj. Butterfleld. It gives an account of the movement resulting in the or- 
ganization of an agricultural group in Congress, setting forth the attitude of 
that group toward problems of farm finance, transportation, marketing, co- 
operation, and protection for agriculture. Four groups of bills were consid- 
ered of primary Importance, and subcommittees wore appointed by the group 
to study amendments to the Federal Reserve Act, plans of commodity financ- 
ing, transportation and other miscellaneous measures. After the reorganiza- 
tion of the program in 1922 it included the following measures: Farm credits 
legislation, extending the War Finance Corporation until the need for special 
credit had passed or new rural credit legislation had been enacted, the truth 
in fabrics bill, the filled milk legislation, and the Muscle Shoals development 
plan. 

Report of the Irish Agricultural Organization Society, Ltd., for the 
year ending March 31 , 1021 , H. Plunkett et al. (Irish Agr, Organ, 8oc. 
Rpt., 1921, pp. 151). — This report continues information previously noted (E. S. 
R., 45, p. 897). 

Rural Michigan, L. A. Chase (New York: Macmillan Co., 1922, pp. XV +492, 
pis. 9, figs, 6). — ^These pages present an account of the past and present condi- 
tion of Michigan agriculture and rural life according to a general plan fol- 
lowed In the first of the Rural State and Province Series (B. S, R., 45, p. 291). 
Chapters are devoted to the physical and climatic setting; the influence of 
soils on the settlement of the State; other resources; the occupation of the 
land; agricultural industries, plants, and crops; animal industries; transpor- 
tation and marketing; rural manufactures; rural living conditions; agricul- 
tural societies; educational enterprises; governmental work for country life; 
development of waste lands; and status and tendencies in rural life. Tabu- 
lated statistical data are given in appendixes. 

Industries in rural districts, E. C. Kny ([London: Qt, Brit. Development 
Comn,, 1921], pp, 25), — In this reiwrt to the Development Commissioners of 
Great Britain, the author sets forth the variety of specialization in skill, plant, 
and organization of rural industry In Germany. He suggests that there Is p. 
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field for the development of rural industries in Great Britain, and outlines 
two organisations, a central intelligence agency and a trading agency, that are 
deemed necessary for it. Furthermore, he outlines certain procedure to be 
adopted in the case of training in rural Industries for disabled soldiers. 

[The agrarian development of France and Germany, 1815—1914], 
J. H. Olapham (In The Economic Development of France and Germany ^ 1815-- 
19H. Cambridge f Eng.: UrUv. Press, 1921, pp. 1-52, 158-231). — These portions 
of this study in economic history pertain to agrculture and land tenure. The 
year 1815 is regarded as opening the long period of European peace in the 
nineteenth century characterized by transformations in landlord and laborer 
relationships and in the economic condition of the peasants. Chapters are de- 
voted to rural life and agriculture before the railway age in both France and 
Germany. These describe the several well-defined agricultural areas and the 
more or less intact remnants of feudalism found In each. The changes in 
land tenure and ownership effected by the French Revolution, as well as im- 
provements in French agriculture in this period, are described in detail. 

The compact village with Its open field system is said to have characterized 
the rural organization of western Germany with certain exceptions, while In 
the east a manorial system with the servile peasant class prevailed. A gradual 
movement toward peasant emancipation and general agricultural reform is noted 
in Germany, coinciding in time with the unsystematic inclosure movement in 
England. 

The years around 1860 are regarded as the turning point in modem French 
agrarian history. Its development thenceforward is Involved with the increased 
use of machinery, specialized agriculture, tariff policies, cooperation, labor move- 
ments, and capitalism, the constant elements since the sixties being the classes 
of landholders and the size of holdings. 

In Germany, 1848 to 1914, the rearrangement of fields and other reforms 
were carried on systematically. Agricultural tariff policies, cooperation, the 
development of land and rural credit banks, and the colonization of Poland 
are discussed. 

[The development of Danish agriculture and improvements in the posi- 
tion of the peasants], H. Westekqaakd (In Economic Development in Den- 
mark Before and During the World War. Oxford, Eng.: Clarendon Press; 
New York: Humphrey Milford, 1922, pp. S~22, 66-87). — An historical sketch is 
given in considerable detail. 

With regard to Roman agriculture and live stock raising, A. Haugeb 

(Zur Romischen Landwirtschaft und Haustierzucht. Hannover: M. d H. 
Schaper, 1921, pp. Vlll-^-lSi, pi. 1, figs. 17). — This descriptive study is based 
upon the accounts by Latin writers, Including Cato, Varro, Maro, Columella, 
Taurus, and other historians and poets of Rome. It is pointed out what a 
relatively important industry agriculture was and how large a body of niles 
and customs were developed, especially along the line of horse breeding. 
Cattle, swine, sheep, goats, and dogs were the other domestic animals raised. 

[Agricultural development In India], T. M. Ainsoouoh (In General Re- 
view of the Conditions and Prospects of British Trade in India During the 
Fiscal Years 1919-20 and 1920-21. London: {Ot. Brit.] Dept. Overseas Trade, 
1921, pp. 13-23).— The work of the Agricultural Research Institute at Pusa on 
specific crops and with regard to agricultural problems Is noted. Other reports 
are made on projects for the Improvement of agriculture and live stock indus- 
trlea 

Agricultural conditions in the Philippines, 1921, A. Pena {Philippine 
Agr. Rev., 15 (1922), No. 2, pp. 79-1^8, pis. 17). — Plantings of the principal 
crops and the distribution of various kinds of live stock in the Philippines In 
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1921 are mapped, and statistics of production and other agricultural data are 
tabulated. 

Live stock and animal products statistics, 1921 (Canada Bur, Statia,, 
Live Stock and Anim. Prod, Statia., 1921, pp. 66). — This is a third of a series, 
earlier numbers of which have be^en noted (E. S. R., 46, p. 293). 

Statistics of the production of cotton in Peru, 1010, J. Silva Santiste- 
BAN Fomcnto, Dir. Agr. y Qanaderia [Peru'], Eatadia. Prod, Algodonera, 

1919, pp. Tin~\~5--6 ^). — Tabulated data showing the area planted and yields 
per acre are given by departments and principal holdings. 

Statistics of the production of sugar cane and cane sugar in Peru, 
1010, J. Silva Santisteban (Min. Fomento, Dir. Agr, y Qanaderia [Peru], 
Estadia. Prod, Cana Azvcar, 1919, pp. IX -^[21], pg. 1). — ^Annual statistics are 
given as noted above, with comparisons, but indicating in addition the exports 
of sugar. 

Agriculture and live stock, 1016—1020 (Norgea Off. Statia., 7. aer., 1922, 
No, 52 , pp. [>il-f7^). — A statistical summary of agricultural and live stock 
production in Norway through the five-year period is presented. 

[Agricultural statistics of Switzerland, 1020 and 1021] (Statia. Jahrh. 
Sehiveiz, 29 ( 1920 ), pp. 98 - 112 , 258 - 219 ; SO ( 1921 ), pp. 94-111 260-276) .—These 
statistical reports continue information previously noted (E. S. R., 46, p. 392). 

Agriculture [in Algeria in 1021], T. Steeg ([Qouvt. G&n. AlgMe] Expoai 
Situation Algdrie, 1921 , pp. 4^8-44"^)- — Notes are given on the later condi- 
tion and production of important crops (E. S. K., 45, p. 898). 

AGBICULTTIEAl EDUCATION. 

Supervision of rural schools, K. M. Cook (U. S. Bur, Ed. Bui. 10 (1922), 
pp. 111). — This study Is concerned primarily with supervisors and supervision. 
The (luestionnaire used in the collection of data included a specific request that 
distinction be made as between clerical and secretarial assistants and super- 
intendents and professional supervisory assistants. The term “ supervision as 
used here refers to the work of supervising the schools, whether done by 
superintendents or supervisors or botli. 

Part 1 is concerned with the provisions made in the administrative organiza- 
tion for the supervision of rural schools in the different States, whether pre- 
scribed by statute or subject to the action of State and local authorities. Infor- 
mation concerning the titles, terms, appointments, and salaries of rural super- 
intendents and supervisors is given in tabular form. Chapter 3 describes the 
provisions for supervising schools, whether by superintendents alone or with 
supervisory assistants. Chapter 4 and the tables give a complete account of 
the selection, terms, salaries, etc., of rural administrative and supervisory 
officers, A list of States, with the staff of the county departments of educa- 
tion in each county in which supervisory assistants are employed, is given la 
Appendix A. Much information is compiled from State school laws. 

Part 2 relates to methods and results of professional supervision In rural 
schools as observed by the representative of the Bureau of Education. A few 
of the systems In which supervision is now being carried on with success and 
a few of the outstanding characteristics or accomplishments of each are de- 
scribed, the particular systems having been selected either because the type 
of work was unique, results were accomplished under unfavorable lavra, par- 
ticularly good or especially suggestive methods were used or results secured, 
or the plan was generally adaptable. 

Current problems in home economics instruction and supervision, H. W. 
Calvin (U. 8 , Bur. Ed., Home Boon. Oirc. 14 (1922), pp . 16 ). — ^A series of con- 
ferences of supervisors and teachers of home economics in the public schools 



894 


EXPERIMENT STATION RBOORO. 


[Vol. 48 


was held in 11 principal cities in representative regions of the United States 
between February 16 and July 6, 1922. The programs for these conferences 
were prepared from answers to questionnaires sent out to the home economics 
teachers, the topics which were most often requested in any section being 
placed upon the program for that section. 

Conclusions with regard to the place of home economics in the junior high 
school, the type of course to be presented, and the amount of time to be allotted 
to the subject were generally accepted in all of the conferences, and the dis- 
cussions centered about objectives, organization of work, and projects. They 
are summarized in these pages. 

In regard to senior high school home economics, the general opinion was that 
semester units of work elective for all girls were more valuable than a fixed 
sequence of courses open only to those enrolling for the entire curriculum. It 
was agreed that each half unit of the subject should be so organized as to be 
complete in itself, and that 60-minute periods given every day with projects 
having assigned reading and investigation were necessary. Some of the sug- 
gested semester courses were on food selection, preparation, and services, based 
on a good textbook and requiring visits to markets, dairies, bakeries, etc. ; 
costume designing and dressmaking, stressing art, applied design, and the 
economics of buying; household designs and house furnishings, necessitating 
visits to houses under construction, plumbing shops, brickyards, etc. ; household 
sanitation and household management; laws affecting tlie status of women and 
children ; and on the banking customs and tlie general principles involved in 
Investing savings. Less intensive courses on the purchase and care of wearing 
apparel ; the purchase of ready-cooked foods and the relation of food to health 
and working efficiency; the management of income; and laws affecting the 
employed woman are suggested. 

It is held that questions of diet for all children of the school may come 
within the jurisdiction of the home economics teacher. Some of the problems 
of meeting community needs and establishing community contacts and with 
regard to rooms and leaching equipment are discussed. 

Rooms and equipment for a department of agriculture, S. A. Challman 
(Amef\ School Bd. Jour., 66 {192S), No. 1, pp. 42, 45, figs. 2).-— Two diagrams 
of floor plans are presented with this article, which is briefly descriptive of the 
convenient arrangement and equipment of a laboratory and recitation rooms 
for agriculture for rural schools. 

Vocational agricultural education — gains and tendencies, It. W. Stimson 
(Vocal. Ed. Mag., 1 (1922), No. 2, pp. 92-96 ). — Various arrangements for pro- 
viding projects in agriculture are noted. 

Report of joint committees on relationships between extension and 
vocational education forces In the various States (Vocal. Ed. Mag., 1 (1922), 
No. 2, pp. 87-92 ). — A copy of a memorandum sent to directors of extension and 
to State boards for vocational education and accepted as the basis for estab- 
lishing special working agreements In the States is given here, with explana- 
tions and Interpretations by the joint committees of the Association of Land 
Grant Colleges, the National Society for Vocational Education, the department 
of rural education of the National Education Association, and the Association 
for the Advancement of Agricultural Teaching. 

Status and results of county agent work, Northern and Western States, 
1021, W. A. Lloyd (U. 8. Dept. Agr.^ Dept. Circ. 244 (1922), pp. 4^* flgs^ 14 )* — 
This circular is the last of a series of reports giving regional consideration to 
county agent work. Discussion is given of relationships, State programs, 
demonstrations and visits, maintenance and training of personnel and extension 
workers, and activities of county agents with reference to farm economics and 
marketing, boys* and girls’ clubs, and home demonstration work. Concrete 
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examples of accomplishments are related, and statistical tables summarizing the 
various lines of county agent work carried out in 1920 and 1921 are given in 
the appendix, as well as the text of the memorandum of understanding of 
April 22, 1921, between the executive committee of the American Farm Bureau 
Federation and the States Relations Service, relative to farm bureaus and the 
extension service. 

Report of the minister of agriculture for the Province of Quebec, 

1921-22 (/fop. Min, Agr, Prov, Quebec, 1921-22, pp. XVr-^2Sl, pis. 2It, 
fig. 1 ). — Reports are submitted here from a number of agricultural schools and 
services. 

The agricultural instruction grant in British Columbia (Agr. Qaz. 
Canada, 9 (1922), Xo. 6, pp. JfS5~lf96 ). — ^Thls summary of activities, 1913-1922, 
is presented in three parts, dealing, respectively, with the work of the depart- 
ment of agriculture; elementary agricultural education, reported by J. W. 
Gibson; and investigations earned on by the University of British Columbia. 

The school of agriculture of the University of Cambridge, T. B. Wood 
(flour. Mm. Agr. [London], 29 (1922), Nos. S, pp. 223-2S0; 4, pp. 296-302, 
pis. 2 ). — A member of the faculty relates the history of the development of this 
achool. 

The National Institute of Agricultural Botany, W. H. Parkeb (Jour. Min. 
Agr. [iMndon], 28 (1922), No. 12, pp. 1072-1084, pi. f).— The organization and 
functions of this institute, previously noted (E. S. R., 46, p. 398), are described. 

Farm institutes (Jour. Min. Agr. [London], 29 (1922), Nos. 5, pp. 4OO-4O8, 
pis. 2; 6, pp. 510-618, pi. 1 ). — A summary is given of the training provided at 
eight farm Institutes in England. 

An agricultural club on the plateau of Houmois, G. Jannin (Jour. Agr. 
Prat., 38 (1922), No. 36, pp. 213-215, figs. 3 ). — The lloor plan of a motion-picture 
theater and a community building at Thelllement (Eure), Prance, is given here, 
with a description of its equipment and uses by the rural population. 

The Third National Congress of Agriculture and Live-stock Raising 
(3. Congresso Nacioual de Agricultural e Pccuaria. Commissdo Organizadora, 
Estatutos, Programma. Rio de Janeiro: Soc. Nac. Agr., 1922, pp. 32 ). — ^This 
gives the statutes organizing this congress, which held its meetings in Sep- 
tember, 1922, at Rio de Janeiro, and a program for the discussion of the par- 
ticular problems relating to agriculture, animal industry, agricultural education, 
and credit is outlined In 75 topics. 

A primer for the agriculturist, F. LorIa (Cartilla del Agricultor, Princi- 
pios de Economia Rural. Mexico: Casa Unida de Publicaciones, 1922, pp. 163, 
pis. 5, figs. 29 ). — Elementary principles of crop production, the essential farm 
equipment, and farm organization are set forth here. 

First hook of grasses, A. Chase (New York: Macmillan Co., 1922, pp. 
XU I +121, figs. 94).— This primer consists of 12 lessons graded from the sim- 
plest to the most complex, each lesson being accompanied by figures bringing 
out the facts in the text Grasses of the United States are used for the les- 
sons, and the commoner ones have been selected so far as possible. On account 
of the wide range in the native grasses, the principles laid down are applicable 
to the subject in general. 

Farm mechanics, F. D. Crawshaw and E. W. Lehmann (Peoria, 111.: 
Manual Arts Press, 1922, pp. figs. 4O8 ). — This is designed to meet the need 
for a textbook on mechanical processes for use by teachers of vocational agri- 
culture in agricultural high schools and collegea Each part deals exclusively 
with onh particular type of work, as woodwork, cement work, forging, etc. The 
projects are selected from the standpoint of the practical application to the 
needs of the student, and the gradation of projects within each of the parts has 
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been kept in mind. Working drawings and specifications for many of them 
have been given. Many supplementary projects are suggested. 

The romance of Everifarm, H. J. Sconce (New York: Macmillan Co,, 1922, 
pp, Xn+ll-16S, pis. SI ). — This is a nature study In narrative form of the ani- 
mals and plants on the farm and in the surrounding woodlands, both pests and 
benefactors of the farmer, concluding with a chapter about Fusarium of wheat. 

MISCELLANEOirS. 

Report of Hawaii Station, 1921, J. M. Westgate et al. (Hawaii 8ta. Rpt, 
1921, pp. V-\-G5, pU. 10 ). — This contains the organization list, a summary by 
the agronomist in charge as to the work of the year, and reports of the divi- 
sions of horticulture, agronomy, chemistry, and extension, home demonstration 
activities, the extension and demonstration work on the island of Hawaii, 
and of the Haiku and Ilaleakala Substations. The experimental work recorded 
is for tlie most part abstracted elsewhere in this issue. 

Report of Northwest Experiment Station, Crookston, 1921, C. G. Selvio 
(Minnesota Bta., Crookston Suhsta. Rpt. 1921, pp. 76 ). — The experimental work 
reported is for the most part abstracted elsewhere in this issue. 

Report of Northeast Demonstration Farm and Experiment Station, 
Duluth, 1921, M. J. Thompson (Minnesota Sta., Duluth Suhsta. Rpt, 1921, 
pp. Si, figs. 9 ), — The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

Report of West Central Experiment Station, Morris, 1921, P, E, Milleb 
(Minnesota Sta., Morris Suhsta. Rpt. 1921, pp. iS ), — The experimental work 
reported is for the most part abstracte<l elsewhere in this issue. 

Annual Report of New Jersey Stations, 1921, J. G. Lipman et al. (New 
Jersey 8tas. Rpt. 1921, pp. XXXI+i75, pis. 18, figs. H ). — ^This contains the 
organization list, a financial statement for the fiscal year ended June 30, 
1921, a report of the director on the work and publications of the year, and 
departmental reports, the exi)erimental features of which, not previously 
reported, are for the most part abstracted elsewhere in this issue. An ex- 
tensive report of the division of extension in agriculture and home economics, 
containing considerable data pertaining to demonstration work, is also In- 
cluded (pp. 173-259). 

Report of the Virgin Islands Station, 1921, L. Smith and C. E. Wilson 
( Virgin Islands Sta. Rpt. 1921, pp. IV-\-24, pis. S). — ^Thls includes the organiza- 
tion list, and a report by the agronomist in charge as to the work of tho 
station for the fiscal year ended June SO, 1921. A report of the entomologist 
is included. The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

Bulletin summary (Massachusetts Sta. Circs. 6S-S9 (1922), pp, 6 each ), — 
The first of these two circulars consists of brief summaries of Bulletins 
201-206, Technical Bulletin 4, and Control Series Bulletins 15-17, all of 
which have been previously noted. The second consists of similar summaries 
of Bulletins 207 and 208, and Control Series Bulletin 18, previously noted, 
and of Bulletins 209 and 210, and Technical Bulletin 5, abstracted elsewhere 
in this issue, as well as a list of available station bulletins and extension 
leaflets issued during 1922. 

Quarterly Bulletin of the Michigan Experiment Station, edited by R. S. 
Shaw and E. B. Hill (Michigan Sta. Quart. Bui. 5 (1922), No. 2, pp. 59-33, 
figs. 16 ). — In addition to articles abstracted elsewhere In this issue, this number 
contains tlie following: Abortion and Sterility In Cattle, by B. T. Hallman; 
Great Alfalfa Increase, by J. F. Cox ; Official Cow Testing in Michigan, by B. 
B. Hint ; and Blackhead of Poultry, by H. J. Stafseth. 



NOTES 


New Jersey College and Stations. — ^The poultry husbandry building which 
was completed last August was formally dedicated November 25, 1922. A large 
number of poultryraen who had been instrumental in procuring the appropria- 
tion for the building were present. Speakers included H. R. Lewis, formerly 
head of the poultry department ; H. 0. Packard, president of the State Poultry 
Association; Dr. Walter T. Marvin, dean of the university faculty; Dr. J. G. 
LIpman, dean of the college of agriculture and director of the stations; and 
Hon. Newton H. Porter, president of the State chamber of commerce. 

Plans are nearly completed for the dairy and animal husbandry building, 
and it Is expected that ground will be broken for this structure by spring. 

A special 2-year course in agriculture is being offered in cooperation with 
the rehabilitation division of the U. S. Veterans Bureau. The major course 
is to l)e poultry husbandry, and the initial enrollment is 34. 

The short courses in agriculture opened with an enrollment of 116. Of this 
number 37 are in the course in general agriculture and dairy farming, 28 in 
fruit growing and market gardening, and 51 in poultry husbandry. 

John W. Bartlett, field secretary of the New Jersey Holsteln-Priesian As- 
sociation, has been appointed dairy husbandman in the stations and assistant 
professor of dairy husbandry in the college, vice W. M. Regan, beginning 
December 1, 1922. Howard F. Huber, for the past three years vegetable 
production manager for a firm at Bridgeton, N. J., has been appointed in- 
structor in vegetable gardening in the college and assistant olericulturist in 
the stations. 

New York State Station. — N. F. True, assistant chemist, resigned April 1 to 
engage in commercial work in Indiana. 

Oklahoma College. — E. A. Miller, professor of rural e(*onomics and sociology, 
has been appointed director of extension vice W. A. Conner, effective Janu- 
ary 1. 

Texas College and Station. — Dr. George F. Freeman, chief of the division of 
cotton breeding, sailed recently for Indo-China where he will serve on a com- 
mission to investigate the cotton growing possibilities of that country for the 
French Colonial Company, a government endowed corporation for the develop- 
ment of French colonial possibilities, A six months' leave of absence dating 
from March 1 has been granted, which may be extended another six months if 
desired. Dr. B. P. Humbert, formerly in charge of the cotton breeding work 
and at present professor of genetics in the college, will serve as acting chief 
of the division during Dr. Freeman’s absence. 

Hawaiian Pineapple Oanners’ Experiment Station.— On January 1, 1923, 
the pineapple work of the Hawaiian Sugar Planters Association was or- 
ganized as a separate institution to be known as the Experiment Station of the 
Association of Hawaiian Pineapple Oanners. R. E. Doty has been appointed 
director of the statloni whose address is Wahlawa, Oahu, T. H. 

Experimental Farm at Canton Christian College. — ^The Caiitan Christian 
College has acquired a tract of land near Chaochowfu, China, for use by the 
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College of Agriculture as a modern experimental farm. At this farm efforts 
will be made to improve the fruits, vegetables, and field crops of the locality, 
and especially to promote the growing of citrus fruits. A canning factory 
will be started and silk culture begun. The growing of sugar cane will 
be another special feature, and a refining plant erected on the tract many 
years ago is being reconstructed. Attention will also be given to dairying. 

First National Agricultural Convention in China. — An account is given in 
a recent Issue of World Agriculture of this convention, which was held at 
Tsinan, Shantung Province, from July 4 to 8, 1922. Seventeen of the 18 
provinces of China were represented by 174 delegates, including several from 
the Central Government. 

It is of Interest to note that of 102 proposals considered by the convention, 
21 concerned agricultural education and 22 agricultural experimentation. An 
executive committee of 11 members headed by P. W. Tsou, dean of the College 
of Agriculture of Southeastern University, Nanking, as chairman, and Chang- 
Shan Dao, director of the Central Experiment Station, Peking, as vice chair- 
man, was appointed. At the subsequent meeting of this committee plans for 
a permanent organization were effected and a meeting scheduled to be held at 
Tsi-Hua College, Peking, during the next summer. 

An agricultural exhibition was also held under tlie auspices of the convention. 
Exhibits from 35 organizations of 5 provinces wore shown, Including statistics, 
drawings, collections, models, publications, farm implements, etc. 

World’s Dairy Congress. — Announcement is made of the decision to hold 
this congress in Washington, D. C., October 2~5. The National Dairy Show 
is to be held at Syracuse, N. Y., October G-13. 

American Society of Animal Production.— The annual meeting of this 
society, held at Chicago on December 1 and 2, 1922, was opened with an 
address by Dean W. C. Coffey, the retiring president, in which the live stock 
conditions and developments of the year were discussed. 

A very full program was presented along both animal production and 
genetics lines. In the former group the papers included the following: Min- 
erals for Fattening Pigs and for Developing Breeding Gilts on Pasture, by J. M. 
Bvvard, C. C. Culbertson, and W. B. Hammond; The Net Protein Values of 
Feeds and Food Materials, by H. II. Mitchell ; The Digestibility of Cattle Feed, 
by J. A. Fries; Practical Exi)eriments on Feeding Rations with Different 
Calcium Content to Dairy Cows, by E, B. Meigs; Alfalfa Huy as a Basis for 
Home-grown Rations for Milk Production, by R. S. Hulce ; The Effect of Winter 
Rations upon Summer Pasture Gains of Steers, by C. W. McCampbell and 
E. W. Sheets ; Great Families and Individuals of the Hereford Breed, by H. B. 
Hunt; Beet By-products as Feeds for Steers and Lambs, by E. J. Maynard; 
Sunflower and Corn Silage for Feeding Steers, by F. W. Christensen; Govern- 
ment Supervision of Live Stock Markets, by W. A. Williams; Clover Hay v. 
Oat Straw When Fed with Corn, Corn Silage, and Cottonseed Meal for Lambs, 
by P. G. King ; Yellow Corn v. White Corn for Live Stock, by P. B. Morrison ; 
The Relation of Pairs to Live Stock Improvement, by E. N. Wentworth and li. 
Welmer; Significance of Balance in Animal Production, by W. J. Fraser; Re- 
sults of Investigations in the Treatment of Stomach Worms in Sheep, by G. H, 
Lamson ; and The Effect of Prolonged Maintenance on Subsequent Growth and 
Development in Pigs, by W. E. Carroll. 

The papers on genetics included Some Genetic Experiments Carried on by 
the Animal Husbandry Department of the Kansas State Agricultural College, 
by H. L. Ibsen; Genetics in Practical Live Stock Breeding, by E. G. Ritzman; 
The Inheritance of Milk Yield and Some of Its Practical Applications, by 
J. W. Gowen ; Correlation of Head l^ength with Certain Other Measureraenta 
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in Holstein-Prlesian Cattle, by B. B. Pontius ; The Influence of Age and Indi- 
viduality on the Yield of Wool, by J. L. Lush; Results of Investigations of 
Sterility in Males, and Influence of a Great Sire on a Breed, both by W. S. 
Anderson; The Inheritance of Percentage Fat Content in Dairy Cattle, by 
W. L. Gaines; and Can Sex be Controlled? by M. A. Jull. 

E. B. Forbes, chairman of the committee on methods of research, presented 
a voluminous report which is to be printed. E. W. Sheets discussed the pro- 
posed membership of the society in the Federation of Biological Societies, and 
it was voted to join with the federation provided all members of the federa- 
tion receive an equal representation. The proposition of a journal to be 
published by the society was also brought up for discussion and referred to a 
committee for consideration. 

The offlcers elected for the coming year were president, F. G. King of Purdue 
University; vice president, G. Bohstedt of the Ohio Exi)eriment Station; and 
secretary- treasurer, E. W. Sheets of the Division of Animal Husbandry, U. S. 
Department of Agriculture. 

On De(‘ember 3 a dinner was given in honor of Dean H. L. Russell at the 
Saddle and Sirloin Club, with Dean W. C. Coffey as toastmaster. Speeches 
were given by Dean Russell, several of his former students and associates, and 
by officers of the club in which the early history and development of the Wis- 
consin Experiment Station were described, special reference being made to the 
assistance given to this work by Dean Russell. A i>ortrait of Dr. Russell was 
also presented to the Saddle and Sirhdn Club for their gallery. 

Necrology. — Dr. Bernhard E. Fernow, one of the pioneer authors and educa- 
tors in forestry in this country and tlm first head of tlie forestry work of the 
U. S. Department of Agriculture, died at Toronto February 0 at the age of 72 
years. 

Dr. Fernow was a native of Germany, studying under a number of noted 
foresters of that country. On coming to the United States in 1876 he became 
active in formulating legi.slation establishing the New York State Forest Re- 
serve in the Adirondacks. Ten years later he became organizer and director 
of the forestry work of the U. S. Department of Agriculture, continuing in this 
service until 1808 when he was called to Cornell University to organize the 
first forestry school in America. Upon the discontinuance of tids school in 
1903, he spent four years as a consulting forester and editor of the Forestry 
Quarterly, and organized the forestry work of the Pennsylvania State College. 
In 1907 he organized the first forestry school in Canada at the University of 
Toronto, and at the time of his death was professor emeritus. 

Dr. Fernow was widely known as a lecturer and writer, his best-known work 
being the History of Forestry. 

Alfred Koch, director of the Institute of Agricultural Bacteriology of the 
University of Gbttingen, died June 22, 1922. He was born November 8, 1858, at 
Erfurt, and studied at the universities of Strashurg and Berlin from 1879 to 
1888. Subsequent work at Strashurg under De Bary turned his attention and 
interest to the science of bacteriology. In 1886 he was appointed assistant in 
the Institute of Plant Physiology at Gbttlngen, and in 1888 when admitted to 
the faculty he already was recognized as an authority on bacteriology and fer- 
mentation. After the pursuit of viticultural studies at Gelsenheim in 1894, 
Koch left Gbttingen to teach In the viticultural school at Oppenheim. In 1901 
he returned to Gottingen to accept a full professorship at the university and 
to become director of the newly established Institute of Agricultural Bacteri- 
ology, the first institute of its kind in Germany. In these positions he remained 
active until his death. 
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Mrs. Thetis Clay Hatch, widow of Hon. William HL Hatch of Missouri, author 
of the Hatch Act for the establishment of agricultural experiment stations, 
died at Hannibal, Mo., February 6 at the age of 79 yeara An only daughter, 
Miss Sallle Rores Hatch, survives her. 

Celebration of the Eightieth Anniversary of Dr. Wagner. — On March 7 
the noted German agricultural chemist and investigator, Dr. Paul Wagner, of 
Darmstadt, completed his eiglitieth year, the event being observed by his 
numerous friends and former students in Germany in a celebration held at 
Darmstadt in his honor. 

More than 50 years ago Dr. Wagner became director of the Darmstadt 
Experiment Station, founded in 1871, and has since won for that institution 
world-wide distinction through his investigations on the effects and value of 
different kinds of fertilizers, and especially through his efforts to develop exact 
methods of making such Investigations. > 

Recognizing the weaknesses of field experiments as a means of exact in- 
vestigation, he undertook to perfect a method of pot cultures (using both 
water-tight pots and sunken cylinders) to supplement and supply the defi- 
ciencies of field experiments. This method, or modifications of It, has been 
widely and successfully used by investigators. 

Wagner's work and publications have contributed largely toward securing 
the efficient use of fertilizers. He was among the first to recognize and cor- 
rectly estimate the fertilizing value of Thomas phosphate or basic slag; and 
the fertilizing value of other phosphates, nitrogen compounds, potash salts, 
and manure have been extensively studied by him. 

His numerous contributions have been noted from time to time in the 
Record. Accounts of the Darmstadt Experiment Station and the Wagner 
Method of Pot Culture, by J. B. Lindsey, have also appeared (E. S. R., 7, 
PP. 3, 77). 

Soy Bean Nomenclature. — ^At a meeting held at Columbia, Mo., September 1, 
1922, recommendations were formulated by the committee on soy bean nomen- 
clature of the National Soy Bean Growers' Association as to varietal nomen- 
clature. These recommendations are that the name Midwest be employed 
instead of Mongol, Medium Yellow, Northern Hollybrook, Roosevelt, and 
Banner; Ito San for Ito San, Medium Early Yellow, and Early Yellow; 
Wisconsin Black for Wisconsin Black, Wisconsin Early Black, Wisconsin Pedi- 
greed Black, and Early Wisconsin Black ; Peking for Peking, Sable, and Essex ; 
and Ebony for Ebony and Black Beauty, Further recommendations are that 
each member of the committee shall, through the extension and county agent 
service and through the seedsmen of his State, endeavor to establish the names 
recommended. 

To ascertain whether a new variety is a new and valuable sort and to 
avoid a duplication of names, any name to be given a new variety is to be 
submitted to the chairman of the committee on nomenclature, together with 
seed and a description of the plant. 
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Tlie lives of really great men are a powerful influence in the 
world, not only for those of their time but often quite as much 
for those who come after. Apart from their material accomplish- 
ments, this is true of the great figures who have brought about 
notable advances in civilization, in literature, in art. and in science. 
It is one reason why the study of their characters and careers is 
a part of preparation for an appreciative and productive life. It is 
also a reason why their anniversaries are widely observed — not alone 
to honor their memories but to bring to light anew what their lives 
have taught and given us, to revive their influence and to draw again 
from their inspiration. 

Such a great figure was Louis Pasteur, the centenary of whose 
birth is being observed throughout the world. To most, the story 
of his life and achievements is not new. It bears repetition, how- 
ever, becausi! of its intense interest to all who care for science, and 
especially on account of the great lessons it carries for to-day. These 
legacies from his life and work can never become old and unprofit- 
able to consider, they are so fundamental and enduring. As Du- 
claux said of him, “ he is always worthy of admiration, anti worthy 
also to serve as an example.” It would indeed be difficult to find 
a character around which the ideals of research and the qualities 
which typify the man of science could better be woven. 

If any excuse were needed for reference to this man in this place, 
it would be found in the close relations of his studies to agriculture 
and the application of his ideals and methods to research in that 
field. This is a side usually neglected in measuring his influence 
and assigmng the effects of his labors. But undeniably he may bo 
claimed in part by agriculture, for some of his most fundamental 
and far-reaching studies had their roots in agricultural problems, 
and few men have opened the door wider or had a more vital in- 
fluence in the development of science in relation to that industry. 
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Agriculture was not only the most direct beneficiary of his earll^,^ 
work, but it was out of his investigations in that field that their 
broader applications to Iminan pathology and to the industries de- 
veloped. It is only necessary to recall his studies on fermentation 
in wine and vinegar making, on the serious troubles of silk worm* 
culture, and on several diseases of live stock from which resulted 
some of his most epocli-niaking advances in science. 

The problems of the farming people appealed to him strongly, 
and his interest was heightened by his great desire to be useful. 
Several of his important, lines of study were carried out under the 
auspices of tlie Ministiw of Agriculture, while others had their 
origin in observance of the difficulties from whicli agriculture was 
suffering. In sericulture alone the losses in twenty years before 
Pasteur found a practical way to avoid two ravaging diseases an^ 
stated to have amounted to $300,000,000. The di'ead disease of an- 
thrax or splenic fcA'cr, against which the farmers were practically 
powerless, was causing an annual loss of three million francs in 
one department alone. In discovering the cause and means of con- 
trol he made one of the most fundamental additions to the etiolog>^ 
of disease; and in staging an extensive experiment in this on a large 
farm under the auspices of an agricultural society, he not only con- 
vinced his audience of the reliability of his procedure, but com- 
pelled acceptance of his theory of protective vaccination, one of 
his greatest triumphs. His work with fowl cholera resulted in the 
discovery of A^accine, which opened up a new world in combating 
infectious diseases. Huxley said of his studies in fermentations that 
they saATd France more than enough to cover the indemnity of the 
Franco-Prussian war. 

We may think of Pasteur, then, in relation to his service to agri- 
culture and his influence on the progress of agricultural investiga- 
tion. This relation was recognized in his own time. He was urged 
to accept the chair of agricultural chemistry at Pisa, which he 
declined for patriotic reasons; he was called to lecture before agri- 
cultural societies, and he Avas urged for senator by an agritmltural 
constituency. The French Agricultural Society awarded him a 
medal for his work on anthrax, and the agricultural society before 
which his famous anthrax experiment was performed had a medal 
struck in commemoration of one of the greatest services ever ren- 
dered by science to agriculture ”. Another followed with a similar 
recognition of his service to sericulture, while at least three other 
bodies presented testimonials of their gratitude for his aid to 
agriculture. 

So it was not alone scientific academies and ultimately his govern- 
ment which honored him so highly, but the farmers of the country 
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who acknowledged their great debt to him and in their less imposing 
^Uly brought their grateful tributes. 

The life of this great figure appeals to the average man because 
in the beginning he was much like the rest of us. He did hot come 
from a line of scholars; as is familiarly known, his ancestry was an 
humble one. His father, grandfather, and gi’eat-grandfather were 
tanners, and his mother was the daughter of a gardener, accustomed 
to work in the fields. They were poor but high-minded, hard work- 
ing people. He himself was not precocious and in his school days 
was described as only a good average pupil. He entered the Superior 
Normal School in Paris only after the second trial. But he was a 
persistent student; he loved books and had a deep seated desire for 
knowledge, and he had an ambition and enthusiasm which fired him 
all along his career. 

It is these things that make his character the more interesting. 
Everyone might profitably read again the fascinating story of his 
life. It Avas not all a coui’se of achievement and success; it had its 
share of sadness, disappointment, and temporary discouragement, 
and it was crossed repeatedly by the most intense skepticism and 
jealousy. How could it be otherwise, when such radical pronounce- 
ments and re\ersals of established beliefs disturbing the conventional 
trend of thought were being enunciated? 

Work was one of his ruling passions, because he l)elieved that 
properly directed it would bring success. “When one has learned 
to Avork,” he wrote, “ he can not live Avithout it.” He loved it, and 
he gave up everything else for it. To the students at Edinburgh he 
said: “Work perseveringly ; work can be made into a pleasure, and 
alone is profitable to man, to his locality, to his country.” He de- 
clared that nothing he ever accomplished came except through hard 
Avork. EA'ery step of progress was painfully acquired. “ We must 
never be satisfied with what we have already accomplished,” he said, 
but press forward to other things, for it was his philosophy that 
“ duty ceases only when ability to labor is at an end.” In a toast to 
science he exclaimed ; “ Let us strive, for strife is effort, strife is life 
when progress is the goal.” 

He had little belief in mere chance. To one who suggested it, he 
replied that “ chance favors only those who are prepared to take ad- 
vantage of it.” Close application, patience, and perseverance were 
his alternatives. 

Progress was his constant watchwoi*d. He often said, “Do not 
dwell on things already acquired ”, and he exemplified this through- 
out his careei'. It represented the expanding of his mind with each 
successive step. One discovery paved the way for another. The 
study of ferments led to the discovei'y of anaerobes and enabled him 



404 


EXPERIMENT STATION RECORD. 


[Vol. 48 


to explain the decay or dissolution of organic matter, — ^not as a proc- 
ess of death, as had been claimed, but as the work of teeming lai 
associated with the activity and multiplication of living organisms. 
If these ‘phenomena were due to life, what was the source of these 
living agents? This query led him to the study of the air as a 
carrier of germs, explaining many things, and thence into the com- 
plex field of spontaneous generation. The fact that his colleagues 
considered the latter subject all too difficult and dangerous, too sure 
to involve him in violent controversy, did not deter him; and al- 
though his disproof of that fallacy brought upon him vigorous at- 
tack and opposition, eventually he convinced the most skeptical by 
the sheer force of his plain and incontrovertible experiments. 

He had the advantage of many of his day in that his method, as 
opposed to vague conception and a priori speculation, was based on 
carefully conceived and controlled experiments, interpreted with 
calm, unbiased judgment. He had a supreme faith in the experi- 
mental method. He devoted infinite pains to details of observation, 
exercised his ingenuity in building upon them other tests, and en- 
deavored to foresee and avoid causes of error, the whole process lead- 
ing up to clear and decisive experiments which would settle a point 
definitely or prepare the way for the next step. He not only planned 
and executed his experiments with skiU and ingenuity but, as he said, 
he tried to understand what they taught him. As Tyndall expressed 
it, he had an extraordinary faculty for combining facts with the 
reasons for those facts. The venerable academician Biot declared 
that he illuminated everything he touched. 

Argument and contention meant nothing to him unless backed 
up by conclusive evidence. He had little patience when this was 
lacking, and sometimes declared of his opponents that they did not 
know how to experiment; but on the other hand, in combating doubt 
and skepticism he willingly gave his time and ingenuity to devising 
experiments that should be so clear and direct as to be indisputable. 
For example, when he described the air as the source of the organ- 
isms inducing fermentation in wine, which adhered to the grapes at 
certain stages, he met the objection of his opponents by carrying out 
experiments in which grapes were wrapped in cotton to protect them 
and compared with those left exposed, showing that not one of the 
former produced alcoholic fermentation while the latter induced it 
in abundance. 

Criticism played no unimportant part in Pasteur’s scientific 
career. Exacting in his own work, he expected that of others to 
stand the same rigorous test. He is described as implacable in his 
criticism of his own hypotheses, often working for months to assure 
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himself he was not a prey to error. One of his biographers has ex- 
plained that when his intuition and his vivid imagination had car- 
ried him to a summit from which a broad horizon seemed spread 
out before him, with a violent effort he would doubt his imagination, 
resolutely force his mind to start again along the path of the experi- 
mental method, and slowly, surely, gathering proofs as he went, he 
would again work his way up to the advanced position. ‘‘In ex- 
perimental science,” he wrote, “ it is always a mistake not to doubt 
when the facts do not compel one to affirm.” 

With no lack of courage, he said of himself : “ I am the most 
hesitating of men, the most fearful of responsibility, so long as I 
am not in possession of the proof. But when solid scientific proofs 
confirm my convictions no consideration can prevent me from de- 
fending what I hold to be true.” In cautioning against allowing 
personal bias to influence conclusions, he wrote : “ The greatest dis- 
order of the mind is to allow the will to direct the belief.” 

In the closing years of his life, in a memorable address, he advised 
his colleagues to keep their early enthusiasm, but to let it ever be 
regulated by rigorous examinations and tests, never to announce any- 
thing which could not be proved in a simple and decisive fashion, 
and to worship the spirit of criticism. 

The great investigator himself courted criticism, and on one occa- 
sion, when he was working on chicken cholera and attenuation, he 
wrote to a friend: ‘‘Do repeat to me every criticism you hear; I 
much prefer it to praise, barren unless encouragement is wanted, 
which is certainly not my case; 1 have a lasting provision of faith 
and fire.” 

II is desire for criticism was gratified in full measure. No man of 
science ever had to meet more persistent skepticism and violent op- 
position. This was true all along the course of his career — in com- 
bating silkworm diseases, in formulating the nature and cause of 
fermentation, in the application of his germ theory, in the making 
of vinegar, wine, beer and alcohol, and especially in propagating his 
theories of the nature and dissemination of epidemics and the means 
of controlling them. The attacks and charges waged long after each 
great discovery. He was referred to as “a mere chemist”; was 
accused of suppressing unfavorable I'esults, even of dishonesty and 
charlatanism in his experimental demonstrations ; and many of these 
attacks came from medical men and veterinarians and from fellow- 
academicians. His treatment for hydrophobia brought upon him 
most vigorous onslaught. Anonymous letters were sent to him ; in- 
sulting newspaper articles were published, “ all that envy and hatred 
could invent.” 

But he had the great advantage of having the evidence on his side 
and of being able to present it in a way that compelled assent, 
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although opposition died hard. “ 1 am not content with giving you 
convincing experiments which always succeed,” he wrote. ‘‘I do 
more than that. I explain why my predecessors have so often ob- 
tained those contradictory results which have troubled them and 
stayed their decisions.” He was a powerful antagonist because he 
refrained from taking a definite stand until he was sure of his 
ground, and then he did not hesitate to answer his opponents with a 
force that could not be overthrown. 

The vigor of his controversies he explained as the desire to dispel 
the scientific fallacies which prevailed, and through scrupulous ac- 
curacy in experiment and clear reasoning to develop the truth. But 
he often declared that these discussions were wholly impersonal; 
“ we are all actuated by a supreme passion, that of progress and of 
truth.” On one occasion in defending his critical attitude he ex- 
plained : “ If I have sometimes disturbed the calm of our academies 
by somewhat violent discussion, it was because I was passionately 
defending truth.” His desire to carry conviction was expressed in 
his remark that “the recompense and the ambition of a scientist is 
(o conquer the approbation of his peers and of the masters whom lie 
venerates.” 

His love of light was not for the reflection of it upon himself, for 
modesty was a strong characteristic, or alone for the glorj of science, 
but for tlie good it would do. With all his passion for knowledge 
and his love of science, it was what it would contribute to the world 
and humanity that most moved him. His great desire, so oft i‘(‘- 
pealed as his work advanced, was to turn science to usefulness, t-o 
aid humanity through it. Speaking of the satisfact ion of a success- 
ful career in science, he declared that great as is the gratification of 
an investigator in making new discoveries, “ his cup of joy is full 
when the result of his observations is put to immediate practical 
use.” 

“ Let us always make application our object,” he wrote, “ but rest- 
ing on the stern and solid basis of scientific principles. Without 
those principles application is nothing more than a series of receipts, 
and constitutes merely empirical routine. Progress with routine is 
possible but desperately slow.” And he developed those principles 
with an eye to their applications and to more intelligent practice. 

Theory was to him a means to an end, in research as well as in 
relation to practical affairs. He looked upon the test of theories as 
their fruitfulness. “A theoretical discovery has but the merit of its 
existence ; it awakens hope, and that is all. But let it be cultivated, 
let it grow, and you will see what it will become.” Of theory in 
relation to practice he said: “ Without theory practice is but routine 
born of habit. Theory alone can bring forth and develop the spirit 
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of invention.” He believed that “ of all the nations, that one will 
always be foremost which shall be first to progress by the labors of 
thought and of intelligence.” This goal of “ progress by the labors 
of thought and intelligence ” is one which has so largely inspired 
agricultural investigators of the present day. 

What were the secrets of success in this remarkably productive 
life — what traits that may serve as an example to the investigator 
of today? Pasteur modestly attributed his success to “assiduous 
work, with no special gift but perseverance joined to an attraction 
toward all that is great and good.” These were powerful qualities, 
but if we may believe his biographers and the evidences of his study, 
there were others which stood out prominently. To a large extent 
they were acquired. Some of them may be mentioned. 

Thorough preparation: He laid the foundation for his work in 
this, and he never ceased to supplement it. He continued growing, 
He studied under men who were masters and sought intellectual as- 
sociation with the best minds. This in part was responsible for his 
unusual breadth and versatility. His early work was done in pure 
chemistry and crystallography, from which his course led through 
fermentations to diseases and their etiology, with epoch-making 
contributions to bactei’iology and immunology, consummated in his 
classic work on rabies. 

Purpose: He had a definite goal. It was to acquire new knowl- 
edge which would not only add to the sum total but be useful to 
humanity. This gave purpose and direction to his labors, made 
them constructive and progressive, gave zest to each successive piece 
of investigation. 

Continuity: He followed through to a finish, even Ihougli ho 
met with temporary failures which made it necessary to go all over 
the ground again. It is said that he never abandoned a subject 
but was ever ready to begin again after a failure. He devised new 
experiments, sought a different method of approach, and he studied 
the results attentively as he went along to see what they were de- 
veloping. They must be productive, for the routine accumulation 
of data after they had ceased to shed light had no place in his 
program. He required that his work should be definitely con- 
structive. He wasted little time on things already acquired. He 
advanced by successive steps on the basis of studies which, while 
diverse in character and covering a broad field, were clearly con- 
nected and supported one another. 

Interest in his work : His love of work has been referred to. His 
devotion to it was accounted for in no small measure by an intense 
interest in what he was doing. He was absorbed in it for the time 
88867—28 2 
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being. This was one secret of success, for work without an interest 
which calls forth the best there is in one is likely to go little beyond 
routine. He looked upon work as an opportunity, for he had a 
high sense of duty, and he saw in accomplishment a means of meet- 
ing the responsibility for his education and the facilities given him, 
for bringing honor to his country, and for giving aid to humanity. 
What he had been able to accomplish, instead of resulting in com- 
placent satisfaction and diminished vigor, only opened the door 
wider to his fertile imagination and stimulated him to further un- 
dertakings. 

Intensity: His concentration of effort and close application, the 
absorption with which he devoted himself to the work in hand, were 
striking qualities acquired from his youth. He worked on many 
things, but he never scattered. His effort was systematic and thor- 
ough to the last degree which his critical attitude and his ingenuity 
could make it. How severe a taskmaster he was is shown by his 
remark on one occasion in which he doubted the truth of the facts 
in question : “ In order to disperse those doubts I hai'e instituted the 
most numerous and varied experiments, and I have not succeeded 
through four months in .satisfying myself by irrefrangible proofs. 
I still have my doubts.” 

Keenness of observation : Habit made him a keen and penetrating 
observer. Nothing however trivial which might bear on Iiis studies 
seemed to escape him. Puzzled over the spread of anthrax and 
whether the germs from a buried carcass returned to the surface, 
nnd how, lie noticed one day in the field where he was experimenting 
a difference in color of a patch of soil. Inquiry developed that 
sheep dead of anthrax had been buried there the preceding year, 
and closer examination of the soil suggested the deposits of earth- 
worms. This trivial observation which might easily have escaped a 
less practiced eye led to the discovery of the earthworm as an agent 
in bringing the germs of this disease to the surface, and supplied 
another important link in the obscure question of control. 

Penetration : He not only observed and recorded what he saw, but 
he studied over it. He never stopped with the bare fact; it stimu- 
lated his further curiosity and fired his imagination. He tried to 
make out its significance — what it meant or what it might teach him. 
He owed his power of penetration in no small part to his habit of 
following through the facts that his keen observation disclosed. It 
was responsible for some of his largest discoveries. For example, 
in the routine of testing cultures of fowl cholera, the constancy of 
the virulence was interrupted one day when an overlooked culture 
a few weeks old was used, the inoculated hens becoming ill but 
recovering. Instead of attributing this to chance or a possible ex- 
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perimental error and passing it over, these hens were inoculated with 
fresh cultures and found to be resistant. Not content with this fact 
the cause was sought — what had happened to these cultures hereto- 
fore uniform in their action? Investigation developed that the 
change was due to oxygen, and that by varying the age of a culture 
the mortality was correspondingly varied, until at length it failed 
to produce death. The virulence of the variously attenuated cul- 
tures was found to be reproduced in other cultures propagated from 
them, and non-virulent cultures reproduced non-virulent ones. The 
long hoped for production of a protective vaccine had thus been 
accomplished ! 

Independence of thought: He cultivated the habit of independent 
thinking. He was not blinded by the accepted belief of others. 
He demanded clear, unequivocal evidence. He did not hesitate to 
think both Liebig and Berzelius, the two most eminent chemists of 
the day, might be wrong, and his questioning led to the discovery of 
the princi])les of fermentation and recognition of the real nature of 
ferments. 

Undismayed by circumstances: He made the most of his oppor- 
tunities and minimized the handicaps. When he was called to the 
Superior Normal School in Paris he had only the most meager labo- 
ratory facilities — two attic rooms under the roof which he adapted 
to his purpose, so hot in summer that sometimes he had reluctantly 
to suspend his studies. He was allowed no assistance of any kind, 
not even an ordinary laboratory attendant, and no grants for the 
maintenance of investigation. Such conditions would have dis- 
(‘ouraged many with fainter heart for research, but he had an in- 
domitable will and so accepted them, financed the laboratory from 
his own pocket or with the aid of friends, and in this pei*iod laid 
the foundation for his recognition. To a friend who was struggling 
against similar hindrances he wrote: it vstimulate and not dis- 

courage us. Our discoveries will have the greater merit,” 

In his forty-sixth year, when his work was going on with the 
greatest intensity, he suffered a cerebral hemorrhage, resulting in 
paralysis of the left side. This was followed by a long and anxious 
illness. But his soul was unconqiiered. Becovery left him with a 
limp in his left leg and a stiffness of his hand, obliging him to 
leave the carrying out of his experiments quite largely to his assist- 
ants. With mind unimpaired, “ undismayed and thrice determined,” 
he continued work for twenty-five years and made that period one of 
the most productive of his whole life. 

Did Pasteur have a project? The evidence is that he did — several 
of them. His purpose was clear-cut, and the theory on which his 
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plan was based was a result of careful analysis and clear thinking, 
developed in the light of what he found. His procedure involved a 
severe regimen, systematic and methodical, each step fortified by 
experimental proof. Frequently his program was written out in 
considerable detail ; and the project was followed through to a finish, 
even though it might require a long time, the end in view never 
being lost sight of. In addition, he made his reports of progress in 
the form of communications to the academies when an important de- 
velopment had been reached. More is not involved in the project of 
today. 

The high idealism expressed in the life of this great man is well 
set forth in his charge to students on the occasion of his seventieth 
birthday celebration. “ Young men,” he said, “ have confidence in 
those powerful and safe methods of which we know not yet all the 
secrets. And whatever your career may be, do not let yourselves be- 
come tainted by a deprecating and barren skepticism. Do not let 
yourselves be discouraged by the sadness of certain hours which pass 
over nations. Live in the supreme peace of laboratories and libraries. 
Ask yourselves first ‘ What have I done to repay my education? ’ and 
as you gradually ad^'ance, ‘ What have I done for my country? ’ until 
finally you may have the immense satisfaction of knowing that you 
have contributed in some measure to the progress and well being of 
humanity. But whether your efforts are more or less favored by life, 
be able to say when you approach the great end, ‘ I have done what 
I could.’ ” 

Confidence, optimism, courage, and industry, all qualities which 
may be acquired. The life of Pasteur illustrates what these may 
accomplish when guided by love of service. 
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Catalysis in organic chemistry, P. Sabatieu, trans. by K K. Reid (New 
York: 7). Van Nostrand Co, 1922, pp, XXIV+iOG, fi(j. 1) ™-This is an English 
translation of the volume previously noted (E. S. li,, 47, p. 501), amplified by 
a brief sketch of the life of the author, a few notes by various contributors, 
and an extension by W. D. Bancroft to the chai)ter on the theory of catalysis. 

Oxidation and reductions in the animal body, II 1). Daktn (London and 
New York: Longmans, Green d Co., 1922, 2. ed, nw, pp. IX +176) - -The prin- 
cipal changes in the revision of this monograph (E. S. R., 28, p. 607) have been 
in the section on the carbohydrates, which has been practically rewritten. 

The synthesis of glycin from formaldehyde, A. R. Lino and D. R. Nanjt 
(litochem. Jour., 16 (1922), No. 5, pp. ')02, 70S).—Th(^ method doscr’bed consists 
in the condensation of formaldehyde witli ammonium cynnid at low tempera- 
tures in the presence of glacial acetic acid and the hydrolysis of the methylene 
aminoacetonitrile thus formed by boiling with a concentrated solution of barium 
hydroxid. The yield by this method, the technique of which is described in 
detail, is said to be 54 per cent of the theoretical yield. 

The chemistry of foods and condiments in the years 1010, 1020, and 
1921, E. Rater (Chcm. Ztg., (1922), Nos. 9+ pp. 705, 706; 97, pp. 725-727; 
100, pp. 750, 751; 109, pp. 81S-S15; 112, pp SS7-8JiO ; 120, pp. 905-907).— Thh is 
a brief review of recent literature, chielly from Oerniuu sources, on the follow- 
ing topics : Food chemistry, control, and legislation ; nutrition prolilems ; gen- 
eral metliods of Investigation; meat and meat iiroducts, (";gs, and edible fats 
and oils; flour, bread, pastry, yeast, and baking ixiwder; legumes; general 
methods of preservation ; vegetables and fruits and the production of alcohol- 
free beverages; sugar and artificial sweetening agents, natural and artificial 
honey; spirits and soft drinks; wine, and alcoliolic beverages; and cninmodities 

A practical new colorimeter, E. Moreau and A Bonis (Aa??. Falsi f., 15 
(1922), No. 167-168, pp. S57-S60, fig. /).— In the eolorimetcr described the tube 
to contain the standard liquid for comparison is connected by a side tube pro- 
vided with a stopcock to a reservoir from which more or less liquid can be 
admitted to the tube by pressure on a rubber syringe c(»nnected with the 
reservoir. In this way the standai*d can be admitted until the colors match 
and the intensity of the color determined by the dlfTerence in height of the two 
columns of liquid, each of which is set against a scale graduated in millimeters. 

Note on the use of the Mohr pipette, W. D. Iler (Jour, Indus, and Engin. 
Chem,, H (1922), No, 10, p. 9i3). — In a brief contribution from the Kentucky 
Experiment Station, the author suggests a simple device for use with the Mohr 
pipette. This consists in slipping over the end of the pipette a short length 
of rubber tubing in which is inserted a tightly-fitting glass bead. A slight 
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pressure over the glass bead with the thumb and forefinger serves to control 
the filling and emptying of the pipette. Various advantages in the use of this 
device are summarized briefly. 

Adsorption by activated sugar charcoal, I, F. B. Baetell and B. J. Miixer 
{Jour. Amer. Chem, 8oc., 4i (1922), No. 9, pp. 1866--18S0 ). — A method for the 
preparation of a pure activated cane sugar carbon is described, and a com- 
parison of the adsorbability of this and other carbons for solutions of methylene 
blue is reported. The results obtained are thought to indic*ate that the adsorp- 
tion is partially if not entirely hydrolytic in nature. Up to a certain point the 
products of hydrolysis, namely methylene blue hydroxid and hydrochloric acid, 
are botli adsorbed, although at different rates and beyond this point methylene 
blue hydroxid Is adsorbed to a greater extent than hydrochloric acid, the latter 
remaining in solution. 

The hydrogen-ion concentration. — Theoretical foundations, Ta Mi- 

tuiAKLis (Die Wassertoffiouen-Konzentration . — /, Die Theoretischen Orundlagen. 
Berlin: Julius Springer, 1922, 2. ed., rev., vol. 1, pp. Xl-\-262, figs. S2). — The 
rapid progress in this subject since the first edition (B. S. H., 32, p. 801) has 
necessitated the subdivision of the work into several volumes, of wiiich this 
is the first. Tlie theoretical physico-chemical foundations of the subject are 
treated in this volume under the main headings of the chemical equlUbrium 
of the ions and the ions, especially hydrogen ions, as the source of electrical 
potential differences. 

Further observations on color standards for the colorimetric determina- 
tion of ll-ion concentration, L. S. Medalia (Jour. Bart., 7 (1922), No. 6, pp. 
589-597). — Further directions are given for the preparation of the author’s 
color standards previously noted (E. S. R., 44, p. 411). In addition to the set 
of tulles required according to the original method, the author suggests the use 
of an add and an alkaline tube at either end of each set of the color standards, 
such tubes to contain 10 cc, of the acid anrl the alkaline solution, resi)ectively, 
as used for the particular indicator. The value of th(‘se additional tubes is 
considered to be in allowing a more correct measurement of an unknown when 
it nearly matches the tube at either end of the series. 

A table Is given in which are brought together all of the data needed for the 
preparation of the color standards and the pll values which they represent. 

Volumetric determination of copper, G. .Toret (Ann. Falsif., 15 (1922), 
No. 107-168, pp. 554-^56). — The method described, which is said to be applicable 
to the determination of copper in pure salts or raixe<l with salts of other metals 
except nickel, cobalt, and silver, depends upon the precipitation of the copper 
by alkaline nitroprussiate, the precipitation of the excess reagent with silver 
nitrate, and the titration of the excess silver nitrate with thioc.vanid in the 
jiresence of iron alum. 

Volumetric determination of copper and its application to the determi- 
nation of reducing sugars, E. Lasausse (Joti7\ Pliarm. ct Chim., 7, ser., 26 
{1922), No. 11, pp. 491-415)’ — 'Tbe technique described is an application of a 
method previously suggested for eliminating nitrites in the determination 
of alkaline iodids (E. S. R., 42, p. 111). The cuprous oxld precipitated in the 
usual method of determining sugars is dissolved in a very small amount 
of nitric acid. The resulting solution diluted with a small volume of water 
is brought to boiling, and a 2 per cent solution of potassium permanganate 
is added drop by drop until the red color persists, alcohol being then added 
drop by drop to reduce the excess of permanganate. The solution is boiled 
for a minute longer, the precipitated manganese oxld is filtered off, and the 
filtrate made up to a volume of 100 cc., 25 oc. of which is used for the iodo- 
metric determination. 
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For the quantitative analysis of a mixture of sugars containing glucose, 
the author uses the technique of Quisumbing and Thomas (E. S. R., 46, p. 
118) with the volumetric determination just described. 

Determination of total nitrogen in cyanamid and nitrate mixtures— 
Davisson-Parsons method, K. D. Jacob and W. J. Geldabd {Jour, Indus, and 
IJngin, Chem.y H (1922), No, 11, pp. 10^5, 1046 ). — A comparison is reportexl from 
the Bureau of Chemistry, U. S. D. A., of various methods of determining total 
nitrogen In mixtures of calcium cyanamid and nitrates. The methods studied 
included the Gunnlng-Forster method as used by the nitrate laboratory of 
the Bureau of Chemistry, the Gunning method modified to include the nitrogen 
of nitrates as described in the Official methods (E. S. H., 44, p. 9), and the 
Davisson-Parsons method (E. S. R., 40, p. 711). The technique of these 
methods is outlined, and data are given on the results obtained with them 
on cyanamid alone and on aqueous mixtures of cyanamid and nitrate nitrogen. 

The results obtained with the Davisson-Parsons method were much more 
accurate, particularly on mixtures containing considerable moisture. “ Further 
work on this method with the view to its adoption as an official method for 
total nitrogen including nitrates therefore seems highly desirable.” 

Note on Knoop’s test for histidin, G. Huntek (Biorhem Jour., 16 (1922), 
No. 5, pp. 637-639). — Knooji’s test for histidin, the brownish-red color which 
develops when the solution to be tested is treated with brorain water to a 
slight excess and heated, has been found to give different results with slight 
variations in the bromin excess. To obviate this the author recommends 
adding a definite excess of bromin, washing the solution repeatedly with 
chlorolorm until it is no longer colored, and then heating as in tlie usual 
test. It is stated that by this procwlure even strongly colored meat extracts 
cnii be tested succ(‘.ssfully and in a much greater dilution than with the 
original test. The proportion of 3 atoms of bromin to each molecule ot 
histidin is said to give the maximum color on heating. 

Radioactivity of miscellaneous waters examined in the Bureau of Chem- 
istry, W. W. Skinneb and J. W, Sale (Jour. Indus, and Engin. Chem., 14 
(1922), No. 10, pp. 949 , 950). — Determinations are reported from the Bureau of 
(diomistry, V. S. D. A., of the radioactivity of various natural waters (ollected 
at their source by a bureau representative, and of several samples of domestic 
and imported bottled waters reported to possess radioactivity. 

“ The significance of the data depends on the fact that w^e have never 
found in any commercial bottled water of natural origin sufficient radio- 
activity, either temporary or permanent, to warrant its purchase by cHmsumer.^s 
because of its content of radioactivity.” 

Examination of authentic grape Juices for methyl anthranilate, F. B 
Power and Y K. Cuesnut (Jour. Apr. Research [U. B,], 23 (1923), Yo. 1, pp 
47-53 ). — This communication from the Bureau of Chemistry, U. S. I). A, con- 
.sists of the report of a further study of the occurrence of metliyl anthranilate 
in autlientic samples of grape Juice prepared from definite varieties of the 
fruit in different sections of the country (E. S. R., 46, p. 207). 

The test, conducted as previously describeil (E. S. R , 45. p. 207), gave posi- 
tive results with all but a few of the varieties grown in tlie Eastern States 
and negative results with grapes of the Southern States and with California 
grapea Classified as to species, all grapes regarded by viticulturists as repre- 
senting purebred Vitis labrusoa and with few exceptions the varieties repre- 
senting hybrids of V. labrusoa containeii methyl anthranilate, while varieties 
of V. vinifera (California grapes) and of V. rotundifolia (southern grapes) 
do not contain it. 
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Of the tests for methyl anthranilate which have been conducted on com- 
mercial grape Juices only a few gave negative results. These Included two 
clear pale yellow samples designated simply as grape Juice, one designated as 
Catawba Julc^, three of red California Juices, and one red Juice obtained from 
the State of Washington. These results conform to the tests of pure authentic 
Juices, but among tlie samples giving positive tests was a California product 
labeled Concord grape julc^, which In color and odor was quite unlike a 
pure Concord juice, and which was consequently considered to be of doubtful 
authenticity and purity. 

It is suggested in conclusion that the methyl anthranilate test may be of 
possible use in determining the botanical origin of grapes in cases of uncer- 
tainty. 

Studies on rancidity. — I, The influence of air, light, and metals on the 
development of rancidity, J. A. Emeby and R. R. Henley {Jour. Indus, and 
Engin. CJvefn., H {1922), No. 10, pp. 931-9^0). — In this contribution from the 
Bureau of Animal Industry, U. S. D. A., the results are reported of a series 
of tests in which lard, and, in later tests, cottonseed and corn oil were 
stored under various conditions and then tested for rancidity by the Kreis test. 

It was found that fats could be kept in contact with metals such as lead, 
copper, and tin and exposed to light and summer temperature without develop- 
ing rancidity, provided that air was excluded by mechanical means. The 
development of rancidity was not prevented, however, by passing COa con- 
tinuously through the receptacle containing the fat. With free access of air 
rancidity de\elot>ed in fats more rapidl> and to a greater extent when the 
fats were exposed to metals, while some metals hastened the chemical changes 
producing rancidity to a greater extent than other.s The action of the metal 
did not appear to bo connected with the corrosive action of the fat upon 
the metal. 

Fats in contact with metals and not exposed to light developed rancidity, 
while for the development of rancidity in fats exposed to air but not in 
contact with metals, light appeared to be necessary. Lard was more readily 
affected by these conditions than was cottonseed oil or corn oil. Of the two 
vegetable oils, corn oil proved the more stable, To prevent the effect of ntetal 
in promoting rapid production of rancidity, the author suggests that metal 
containers he given an unbroken coating of lacquer. 

The use of iodin In the determination of glucose, fructose, sucrose, and 
maltose, F. A. Cajobi {Jour. Biol. Ghem., 54 {1922), No. 3, pp. 617-627 ) --Ab 
the result of an investigation of the conditions under which sugar is oxidized 
by iodin, a method has been developed for the determination of glucose alone 
and mixed with fructose and sucrose, with the possible Inclusion of maltose. 
With a pure glucose solution the concentrations of reagents and conditions most 
favorable for the reaction were found to be as follows: 

“ To 10 cc. of a glucose solution, containing 34.56 mg. of glucose, 2 cc. of a 
15 per cent NaiCO* solution were added ; 15 cc. of an n/10 iodin solution were 
then added, and the flask was stoppered and placed in the dark at room 
temperature for 25 minutes. Slightly more 10 per cent H 8 SO 4 than that needed 
to neutralize the NasCOi was added, and the Iodin titrated immediately with 
n/ 20 NaaStOa.” 

For the analysis of glucose-fructose-sucrose solutions, use is made of the 
fact that iodin oxidizes glucose but not fructose or sucrose, while cupric 
hydroxld oxidizes both glucose and fructose. Oxidation with iodin is first 
carried out as described above, following which oxidation with Benedict*s 
copper reagent is carried out by the Spoehr technique, which consists in placing 
centrifuge tubes containing the sugar and copper reagent in a boiling water 
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bath for 3 minutes, removing the cuprous oxid by centrifuging, and determining 
the residual cupric copper by titrating the lodin liberated from an excess of 
potassium iodid by the cupric copi)er with sodium thiosulphate. 

The sucrose is estimated by hydrolyzing the solution for 2 hours at 60° C. 
with 1 per cent hydrochloric acid, and determining its reducing power with 
either iodin or cupric hydroxid. It is thought possible also to extend the 
method to maltose by hydrolyzing the maltose with yeast maltase solution. 

The determination of the pH value of commercial glucose as a substi- 
tute for the candy test, O. A. Sjosteom {Juur. Indus, aiul Engirt. Chem., H 
(1922) t No. 10, pp. 94I-W, flQ- i).— The author has applied the colorimetric 
H-ion concentration test to the judging of glucose in place of the so-called 
candy test. For standard solutions the 80reiisen citrate mixtures are used, 
and for the indicator a 0.02 per cent alcoholic solution of methyl red, Ten-cc. 
samples of the glucose diluted to 22° B. and of the standards are used for 
comparison, the determination being made in daylight in a comparator of the 
Walpole tyi»e. It has been found possible to determine tlie pH values to 0.1 pH 
in the uppei, niort' acid part oi the series, and 0.05 pll in the lower part. 

A comparison of the inversion ligures from the candy test and the pH values 
of a number of samples of glucose shows a considerable variation in the former 
lor sample.s of the same iill valui', thus indicating that the latter determination 
is more reliable lor judging the real acidity of the glucose. The pH values 
corresponding to the limit of invert sugar adopted from the candy test lie 
between 4.1 and 4.2. In practice 4.3 or higher pll \alue8 are passed, while if 
the sample lias a pH ^alue below 4.3 it is subjected to the candy test. 

The precipitate formed in sugarhouse sirups, J. F. Bkewsteu and W. G. 
Raines, jk. (Jour. Indus, and Engm. Chem., 14 (1022), No. 10, pp. 04O, 9p). — 
Data are contributed liom the Louisiana Sugar Experiment SlatH»n on the 
nature and extent ol the precipitate formed on standing in sugar cane sirup 
subjected to dilferent methods of chiritlcatlon. From a comparison of these 
tigures with the method of treatment employ (‘d and the appearance of the sirup 
after chirilication, the authors conclude that the amount of precipitate can not 
be predicted from the appearance of the liltered juice or sirup, some appar- 
ently clear sirups giving a greater precipitate than other turbid sirups. The 
formation of tlie precipitate may he attrihute<i to three possible sources, the 
materials used in clarification, substances in the cane juice itself, and the soil 
adhering to the cane at the time of crushing. 

The niost feasible iiielliod of handling such sirup is thought to be the addi- 
tion to the sirup of some absorbent heavy enough to subside quickly and carry 
the suspended matter with It, Fuller’s earth, precipitated chalk, and calcium 
phosphate are thought to i>e suitable for this purpose. 

Sugar formation In a sulphite digester, E. C. Shekkaud and C. F. Suhm 
(Jour. Indus, and Engin. Chem., 14 (1922), No. 10, pp. 031, 032, figs. 3 ). — ^An In- 
vestigation under controlled conditions of the sugar formation during the diges- 
tion of white spruce pulp is reported, the results of which Indicate that the 
rate of sugar formation depends upon the temperature, tlie concentration of 
free sulphur dioxid, and the time of digestion. But little sugar forms before 
a temperature of about 108° C. 

The chemistry of wood. — IV, The analysis of the wood of Eucalyptus 
globulus and Plnus monticola, S. A. Mahood and D. E. Cable (Jour. Indus, 
and Engin. Chem., 14 (1922), No. 10, pp. 933, .—Continuing the series of 
studies by Schorger previously noted (E. S. R., 37, p. 710), the analyses are 
reported of the wood of two new species, western white pine (P. monticola) 
and eucalyptus (E. globulus). The results of the analyses of four representa- 
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tive samples of each series are similar to those reported by Schorger for coni^ 
fers and broad-leafed trees, respectively. The essential differences are that 
the western white pine is less soluble in hot and cold water and in alkali than 
the long-leafed pine. The eucalyptus is distinguished from other hard woods 
already studied In this series by its low ash content and smaller yield of acetic 
acid. The cellulose isolated from the two woods contains approximately the 
same amount of alpha-cellulose, while the remaining portion in the case of 
eucalyptus is almost entirely gamma-cellulose, and in the case of pine equally 
divided between beta- and gamma- cellulose. The lignin values are higher for 
pine than for eucalyptus. 

Chemistry of wood. — V, Results of analysis of some American woods, 

G. J. Ritteb and L. C. Fleck {Jour. Indus, and Engin. Ghent., 14 (1922), No. 11, 
pp. 1050^105i). — Continuing the above investigation, analyses by the same 
methods are reported of eight woods varying in density from hickory with a 
very high density to balsa of extremely low density. The species are as fol- 
lows: Western yellow pine (Pinus ponderosa), yellow cellar {Chamaecyparis 
nootlaitensis) . incense cedar (Libocedrus decnrrcns) , tanbark oak (Quertnis 
densiflora), redwood (heartwood) (Sequoia sempervircns) , mesquite (Prosopis 
juliflora), balsa (Ochroma lagopus), and shellbark hickory {Htcoria oi^ata). A 
comparison of results may be summarized as follows : 

In general the hardwoods differ from the soft in a higher percentage of 
ash, lower content of ether-soluble material, slightly higher methoxy content, 
higher percentage of pentosan, and lower percentage of methyl pentosan. No 
appreciable difference was found m the cellulose content, but a difference was 
noted in the nature of the cellulose in that the hardwood cellulose retains a 
higher percentage of furfural-yielding bodies and a low content of beta-cellu- 
lose. There was no great distinction between hard and soft \\oods in the con- 
tent of lignin. 

Distribution of methoxyl in the products of wood distillation, L F. Haw- 
ley and S. S. Aiyab (Jour. Indus, and Engin. Ghent, 1/f (1922), No. Jl, pp. 
1055-1051). — This paper reports the results of an attempt at the Forest Prod- 
ucts Laboratory, Madison, Wis., to trace the discrepancy between the yield of 
methyl alcohol in the distillation of maple, oak, and incense cedar and the 
amount of methoxyl groups known to be present in these woods. The general 
plan conslshHl In determining the methoxyl in a sample of wood and then dis- 
tilling the w^ood, with or without previous chemical treatment, and determining 
the nuthoxyl in the various crude products, settled tar, dissolved tar, tar-fr(‘e 
pyroligneous acid, charcoal, and gas. A part of the loss was traced to methane 
obtained during the distillation, and a part to methoxyl groups found In the 
charcoal and in the tar. Soft woods give more methoxyl in the settled tar 
and more methane In the gas than hard woods. 

Ethyl alcohol from western larch (Larix occidentalis) , E. C. Sherrard 
(Jour. Indus, and Engin. Ghem„ H (1922), No. 10, pp. 91f8, 949). — Experimental 
work is reported from the Forest Products Laboratory, Madison, Wis., on the 
production of alcohol from the western larch, which contains a large amount 
of galactan soluble in water. Two methods were employed. In one, the galac- 
tan was extracted from the wood with hot water and then hydrolyzed by boil- 
ing for four hours in a su indent quantity of sulphuric acid to make a 4 per 
cent solution. The galactose solution thus formed was neutralized with calcium 
hydroxid and evaporated under reduced pressure until a solution was obtained 
which contained about 5 per cent total reducing sugar. The residue remaining 
after the water extraction was digested In an autoclave for 15 minutes at 
115 lbs. pressure with a quantity of sulphuric acid corresponding to from 
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1.5 to 2.5 per cent of the dry weight of the wood. The resulting sugars were 
then extracted with water, neutralized with calciura hydroxid, and evaporated 
as ill the case of the galactose solution. 

In the other method the unleached larch was hydrolyzed under the same 
conditions as described for the residue after water extraction, and the sugars 
were extracted and prepared for fermentation in the same way. In each case 
the sugar solutions were prepared for fermentation by adding a sufticient 
quantity of 10 iier cent solution of autolyzed yeast to make the whole corre- 
spond to a 2 per cent yeast solution. l»oiling, lilterlng, and sterilizing in an 
Arnold steam sterilizer, and then fermenting with a pure strain culture of a 
Hungarian beer yeast. 

In all cases the fermentation took place better in the galactose solution than 
in the liquor containing the mixed sugars. The average yield in the lirst 
method was ,'19.9 gal., and in the smnid 33 gal of 95 per cent ethyl alcohol per 
ton of dry wood. 

Maize as a raw^ material for manufacture, ,T. Bitktt-Davv {So. African 
•four. Induft., 5 {1922), Nok. 1, pp 20-S3, fips. 4; 2, pp. 80-85; 3, pp. 130-136; 
I pp. m-183; 5, pp. 217-222; 6, pp. 245-254: 7, pp. 324-329; 8, pp 357-364; 
9, pp. 407~4f3, lipft. S: 10, pp. 473-479 ). — This is an extensive compilation of 
information on tlie various uses which can be made of the maize or corn plant. 
Following a list ot the articles that may be obtained from the various parts of 
th(‘ ])lant, a lirief outline is given of the composition of the grain and the manu- 
facture Irom it of starch, glucose, and various by-products. This is followed by 
s{H*tions on the utilization of maize ilow(‘rs, stalks, and leaves; the fiunnentation 
products from maize husks, cobs, and cliaft*; and the fool value, handling, and 
storage of maize grains. 

METEOROLOGY. 

Meteorological observations fat tb(* University of Maine, Orono], ,7 S. 
Stevf.ns {Maine Sta. Buh 304 {1921), pp 359-361) — A tabular summarj is 
givi'u of montlily and annual temiK^rature, precipitation cloudiness, and wind 
during 7921. The mean tein[)orature for the year was 42 94° F., as comi)ared 
witli 4.311“ for 53 years; tlie precipitation wms 25.98 in., as compared with a 
,5,'1-year mean of 39.42 in. The snowfall was 44.25 in., the number of clear 
days, 141. 

Meteorlogical observations at the Massachusetts Agricultural Experi- 
ment Station, J. K. Ostkandlr and O. E. Lindskoo iMasmchuHctt.H Sta. Met. 
Buis. 497-408 {1922), pp. 4 cac/i 1 —Summaries of observations at Amherst, 
Mass., on pre.ssure, temperature, humidity, precipitation, wind, sunshine, cloudi- 
ness, and casual phenomena during November and December, 1922, are pre- 
sented. The general character of the weather for November is briefly dis- 
cussed, and the December bulletin gives a summary for the year. The prin- 
cipal data in this summary are ks follows: 

Mean jwessure 80 0,58 in.: mean (hourly) temperature 47.2° P., maximum 
94° July 12, minimum — 13,5° February 18; total pradpitation 45.94 in., snow- 
fall 58.75 in.; cloudiness 1,932 hours; bright sunshine 2,522 hours; prevailing 
direction of wind, west, total movement 49,970 miles, inaximiim daily 4G7 miles 
December 0; last frost In spring May 12, first in fall September 19; last snow 
April 23, first November 24. 

Average annual precipitation (U. S. Dept, Agr,, Weather, Crops, and 
MarlceU, S {1923), No, 2, p. 31).— The average annual precipitation at various 
Weather Bureau stations throughout the country is given and briefly dis- 
cussed. 
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It is stated that “on the basis of precipitation, the United States may be 
divided into an eastern and a western half, the dividing line being approxi- 
mately the hundredth meridian, in the vicinity of which the average annual 
amount is about 20 in. In general, precipitation is sufficient east of this 
meridian for successful farming by ordinary methods, but to the westward it 
is insufficient over large areas for the requirements of crop growth, and irri- 
gation, or special cultural methods for conserving soil moisture, is often em- 
ployed. 

“East of the Mississippi Valley the amount of precipitation varies from 
about 30 in. in the western upper Lake region to 55 or 60 in. along the Gulf 
coast. In the Great Plains States it varies from about 20 in. in the eastern por- 
tions of the Dakotas and 26 in. in central Kansas and western Oklahoma to 
less than 15 in. in much of Montana and some localities in the west-central 
and southwestern Plains region. In the Pacific Coast States great differences 
in precipitation obtain, the average annual amounts ranging from 120 in. in 
some mountainous districts in western Washington to loss than 5 in. in the 
extreme southeastern portion of California. These localities represent the 
extremes of moisture conditions found in the United States. 

“ There are a number of distinct tyi)es of seasonal distribution of precipita- 
tion, the most important of which are the Pacific, Plains, and Eastern. The 
Pacific type is found In the Pacific Coast States and is characterized by a 
marked winter concentration of precipitation and a summer dryness. In the 
central and southern portions of the Pacific coast region less tlian 20 per cent 
of the annual rainfall occurs during the six warm months of the year, and in 
some localities only about 10 per cent occurs during that period. In the Great 
Plains region, on the other hand, much the greater portion of the annual 
precipitation is received during the crop-growing season, the percentages 
ranging from 70 per cent to more than 80 per cent for the period between 
April 1 and September 30. In portions of Montana and over small areas of 
the Dakotas and eastern Colorado the average precipitation for the three 
winter months is less than 1 in. 

“ The Eastern type, broadly speaking, includes the country from the 
Mississippi Valley eastward and is characterized by a comparatively uniform 
distribution of precipitation throughout the year. However, rainfall during 
the autumn months is usually lighter than during any other season, particularly 
In most of the cotton belt, a condition favorable for gathering the cotton crop.” 

Precipitation during 1922 {U. *9, Dept, Agr., Weather, Crops, and Markets, 
8 (J923), No. Jf, p. 79 ). — A table Is given which shows “the total precipitation 
and the percentages of normal for the year 1922 at various [175] Weather 
Bureau stations throughout the country.” The figures “ indicate that rainfall 
for that period was very unevenly distributed geographically. . . . From 
the Mississippi Valley eastward, the amounts ranged generally from about 30 
in. in the upper Lake region to between 50 and 60 in. in most of the Gulf Coast 
States, although slightly less than 30 in. of precipitation fell in much of 
Pennsylvania. Between the Mississippi Illver and the Rocky Mountains, the 
amounts varied from slightly more than 12 In. at Havre, Mont., to about 50 in. 
in southeastern Texas. I.<ess than 10 In. were reported In most of the southern 
Rocky Mountain districts and the far Southwest On the Pacific coast pre- 
cipitation varied from about 60 in. in extreme northwestern Washington to a 
little more than 9 In. in extreme southern California. 

“The outstanding features of precipitation during the year compared with 
the normal were the large deficiencies In amount In the far Northwest, 
especially in western Washington, and also in the area from central Colorado 
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southward. Tacoma, Wash., received but little more than half the normal 
annual rainfall, while In extreme western Texas and southeastern New Mexico 
less than half the annual amount was received. There was a general deficiency 
also in the Central-Northern States from the western upper Lake region 
westward to the Rocky Mountains, except at a few points in Montana and 
North Dakota, Less than the normal amount was recorded very generally 
from western Tennessee, Arkansas, and Missouri northeastward over the Ohio 
Valley and Lake region. The year was unprecedentedly dry in portions of 
Pennsylvania, Philadelphia reporting the least annual precipitation in 100 
years. Compared with the normal, the amounts were unevenly distributed in 
New York and New England, some stations receiving more and others less than 
normal. In the Atlantic Coast States from Virginia southward and also in the 
Gulf States more than the normal amount of precipitation fell as a rule, 
although a few stations show deficiencies. There was more than the normal 
amount also in north-central Texas, southeastern Kansas, central and western 
South Dakota, extreme northwestern North Dakota, southeastern Montana, 
the northern portions of Utah and Nevada, and in much of the central portion ' 
of California.” 

[Rainfall in Arizona], J. J. Thoknbee (Arizona Sta, Rpt. 1921, pp. 516, 
571). — The amount, distribution, and injurious effects of the scanty rainfall 
during the year ended June 30, 1921, are brielly discussed. The rainfall for 
that year was so light, being only 6.32 in. at Tucson, that the ranges were 
injuriously affected and heavy losses of stock occurred. 

It IS stated that Arizona does not have what may In the proper sense 
be called a ” normal ” rainfall. ” The rainfall for one year can not be taken 
as any indication of what may be expected the next year. Years of average 
rainfall may be followed by dry years or wet years.” The rainfall at Tucson 
for the year ended June 80, 1920, was 20.54 in., or more than three times 
the amount for tlie succeeding year. The former was the heaviest annual 
rainfall recorded for 39 years, the latter the lightest in 17 years. Cther dry 
years, with the usual heavy losses of stock from starvation, were as follows: 
1894-95, with a rainfall at Tucson of 5 65 in ; 1899-1900, with 7.42 in.; 1901-2, 
6.99 in. ; and 1903-4, 6.26 in. 

SOILS— FEETILIZERS. 

Soil survey of Oconee, Morgan, Greene, and Putnara Counties, Ga., I). D. 
Long bi' al. (U. S. Dept. Agr., Adt\ Sheets Field Oper. Bur. Soils, 191^, pp. 61, 
fig. 1, maps £).— This survey, made in cooperation with the Georgia State Col- 
lege of Agriculture, deals with the soils of an area of 830,720 acres comprising 
four counties lying wholly within the Piedmont Plateau in north-central Geor- 
gia. The topography is rolling to hilly. Drainage is said to be very complete. 

The soils are derived from crystalline rocks of varying composition. In- 
cluding meadow and rock outcrop, 24 soil types of 12 series are mapped, of 
which tlie Cecil sandy clay loam and sandy loam and the Davidson clay loam 
cover 41.2, 15.9, and 12.3 per cent of the area, respectively. 

Soil survey of Carroll County, Md., R. T. A. Burke (U. S. Dept. Agr., Adv. 
Sheets Field Oper. Bur. Soils, 1919, pp. SI, fig. 1, map 1). — This survey, made in 
cooperation with the Maryland Experiment Station and Maryland Geological 
Survey, deals with the soils of an area of 286,080 acres lying in the Piedmont 
Plateau in northern Maryland. The topography ranges from level to gently 
rolling in the northwestern part to hilly and rolling in the eastern and south- 
eastern parts. In general, the county is said to have excellent natural 
drainage. 
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Most of the soils are of residual origin. Thirteen soil types of 8 series are 
mapped, of which the Manor and Chester loams and the Penn silt loam 
cover 19.5, 17.6, and 15 per cent of the area, respectively. 

Soil survey of Sioux County, Nebr., W. A. Rockie et al. (17. S. Dept. Agr., 
Adv. Sheets Field Oper. Bur. Soils, 1919, pp. IV+iS, fig. 1, map 2).— This sur- 
vey, made in cooperation with the University of Nebraska, deals with the 
soils of an area of 1,314,200 acres lying in the High Plains division oi 
the Great Plains region in northwestern Nebraska. The topography is gener- 
ally rolling, but ranges from nearly flat in the valley lands to rugged in the 
Pine Ridge escuipment. Drainage is said to be generally ample. 

The soils are mostly of residual origin but Include also alluvial, colluvial, 
and wind-formed soils. Including rough broken land, dunesand, badlands, 
and marsh, 27 soil types of 11 series are mapped, of which the Rosebud very 
flue sandy loam and loamy fine sand cover 33.1 and 17.7 per cent of the area, 
respectively. 

Agronomic and agrologic survey of the S6tif region, I. Pouoet, Amalric, 
and LfioNARDON {Fsquisse Agronomique et Agrologiquo de la Region dc Sdtif. 
Algiers: (Aiiv. Alger Lnh. Chiin. Appl. Facult. Sd., 1922, pp. 73. pis. 4). — This 
report deals with the topography, rainfall, geology, and soils of the country 
immediately surrounding the town of S^tif in the uplands of Algeria. The 
topography of this area varies from mountainous to that of a vast plain with 
a gentle slope. The rainfall apparently is limited, and the climate is essen- 
tially arid. 

Mechanical, physical, and chemical analyses of the prevailing soil types are 
presented and discussed. The best agricultural soils are the black marl soils 
of the northern and central parts of the area and the alluvial soils. These 
soils are deep and contain a large percentage of fine materials, which per- 
mit the retention of a sufiieient reserve of moisture. The red calcareous 
silts are of lesser depth and have a low^er moisture retaining capacity, and in 
the more arid regions the crop yields are sparse. 

The soils of the area are said to be generally well supplied with plant 
nutrients. The nitrogen content is rarely lower than 1 per cent, and soils 
deficient in phosphoric acid are very rare. The soils are also well supplied 
with potassium and magnesium. It has been found, however, that these great 
reserves of nitrogen and phosphoric acid are frequently in more or less una- 
vailable form, so that returns have been realized from nitrogenous and phos- 
phatic fertilization of a more available nature. The apparent limiting factor 
in soil fertility in the area is moisture. It has been found that this can be 
materially improved by developing the organic matter content of the soils. 

A study of brak soils in the Transvaal, F. J. Tromp and J. B. Osborn (So. 
African tfour. Indus., 5 {1922), No. 5, pp. 206-214, figs. 4)- — Alkali soils in 
general are discussed and methods of their treatment are described. Special 
attention is drawn to the alkali and barren soils adjacent to the Pienaars 
River In South Africa, and analyses of representative samples are presented 
and discussed. 

These soils are of a loose, porous nature, and it has been found that a very 
large amount of water gains access to them by seepage from furrows and dams. 
The water table is very low, and the salts are very rapidly carried to the 
surface by the evaporation of the surface water and the rise of more water 
from below to take its place. 

Percolation experiments with these soils show that when untreated, water 
penetrated only 1.5 in. In 24 hours. Treatment with gypsum and stable ma- 
nure very markedly improved their permeability. Pot and plat experiments 
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with mealies agreed in showing that these soils, without treatment, were more 
or less unproductive. The lack of productiveness is attributed largely to poor 
physical condition produced by the influence of alkali. 

The soils of the Murrumbldgee irrigation areas, H. J. Braund {Agr, Oaz. 
N. S. Wales, S3 {1922), No. 9, pp. 6S1-6S8). — The soils of the Murrumbldgee 
irrigation areas are discussed with particular reference to the development of 
their capacity for fruit production under irrigation. Subsoiling especially has 
been found to substantially increase both the vigor of the root system and the 
yield of lucern crops. While subsoiling is distinctly beneficial to plant growth 
in these soils, it has been found that this operation falls to convert the soil 
colloids into a crystalloidal state, so that the inherent sticky nature persists to 
the detriment of maximum yields. 

A miscroscopic method for demonstrating fnngi and Actinomycetes in 
soil, H. J. Conn {Soil Sci., H {1922), No. 2, pp. 149-151). — In a contribution 
from the New York State Experiment Station a microscopic method for demon- 
strating the abundance of vegetative form.s of fungi and Actinomycetes in soil is 
described. In the improved technique of this method a small crumb of soil 
of 10 mg. or less Is placed upon a microscopic slide and mixed with two or three 
drops of water. A small glass rod dipixnl into a methylene blue solution is in- 
troduced into the drop of soil infusion on the slide, which is mixed together 
w^ell and covered with a cover slip, removing any sand grains that prevent the 
cover slip from resting level. If too much stain has been added, it may be 
washed out without removing the cover glass by placing a drop of w^ater on 
one side and touching the other side with a piece of filter paper. A dry lens 
and a high-power eyepiece are used for examination. The combination of 
lenses that proved best for gen(Tal purposes w’as u 10 mm. obj(‘ctive with a 15x 
compensating e.vep!ece. 

By using this techniciue, fungus filaments or at h'ast fragments thereof were 
observed in nearly all of the soils examined. In the greater number of cases, 
however, the filaments w^ere far from abundant. These observations are taken 
to indicate that plate counts of spore-forming organisms give no real idea as 
to their activity in any substance under Investigation. By using the micro- 
scopic technique described, it is i)osslble, for instance, to demonstrate an in- 
crease in the number of Actinomycetes In soil in which young grass Is growing. 

Modern work on soil physics, <1. G. Auchinleck {Trap. Agr. [Ceylon], 59 
{1922), No. 3, pp. 174-184) .—This is a summary of the results obtained by 
others on diiferent phases of soil physics. Including studies of surface area of 
particles of soil, soil water, film w’ater, moisture equivalent, hygroscopic mois- 
ture, soil air spaces, inoi.sture movement soil water and the plant, transpira- 
tion ratios, capillary rise, behavior of very small particles, colloidal clay, soil 
shrinkage, colloidal soil jelly, absorption of dissolved minerals, and lime re- 
quirements. 

The absorption of water by soil colloids, AV. O. Robinson {Jour. Phys. 
Chem., 26 {1922), No. 7, pp. 647-653) conducted by the U. S. Depart- 
ment of Agriculture are reported in which it was found that samples of the 
colloidal matter extracted from 34 soils which differed widely in texture, 
origin, mode of formation, and chemical composition showed a relatively con- 
stant absorption of water. The extreme absorptions were 0.24 and 0.348 gm. 
of water per gram of coll(»id. and the mean value w’as 0.298. It is suggested that 
the colloidal matter in the soil might be fairly closely estimated by determining 
under certain con<litions the water absorption of the soil and dividing the 
result by the average factor 0.298. 

Swelling coefficients of dry soils when wetted, A. K. Vinson and C. N. 
Catlin {Arizona Sta. Rpt. 1921, p. 557).— Tabular data correlating the so-called 
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swelling coefficient of a few dry soils of widely varying texture when wetted 
with the mechanical analysis and moisture equivalent are briefly presented. 

Field moisture capacity and wilting point of soils, W. L. Powers {Soil 
Sci., H (1922), No, 2, pp. 159-165, ftff. 1). — Studies conducted at the Oregon 
Experiment Station are reported, which showed that the wilting point or 
drought point of soils is a valuable Indicator In connection with the determina- 
tion of the exact moisture content at which to irrigate, the purpose being 
maintain a favorable soil moisture content. The wilting point was found to 
vary more between different crops than has commonly been supposed when 
judged by field and tank studies of crop appearance, soil moisture, and yield^v^ 
of dry matter. The wilting point appeared to vary more for different crops 
on a soil which is rather heavy in texture than on a soil of narrow moisture 
limits. It also marked the lower limit of usable water. 

The usable field-moisture capacity as Judged by samples taken before and 
after irrigation, cylinder tests of field-moisture capacity, the physical composi- 
tion, and the determination of other moisture points showed that only the 
heavier classes of normal soils are capable of retaining as much as 2 in. of 
usable water in the surface acre-foot. The coarsest soils used for irrigation 
retained only 0.5 in. per foot of depth, while peat retained from 3 to 4 in. of 
usable water per acre-foot. 

The irrigation requirement was greater for soils of coarse texture and low 
humus content, and is considered to be largely due to unavoidable waste in con- 
nection with light, frequent irrigation. 

The vertical movement of “ alkali ” under irrigation in heavy clay 
soils, F. T. Shuit and A. H. Burwash (Roy, Soc. Canada, Proc, and Trans., S. 
ser„ 15 (1921), Sect. IH, pp. 61-64). — Studies of the vertical movement of alkali 
under irrigation in lu'avy, stiff, almost impervious clay loam overlying a sub- 
soil of an extremely heavy and impervious character, carrying a notable saline 
content, are reported. 

It was found that irrigation under the conditions of the experiment did not 
cause any appreciable rise of alkali during the S-year period. It is considered 
probable that an area of heavy clay may be safely irrigated for a number of 
years, notwithstanding the presence of a close, almost impervious subsoil 
strongly impregnated with alkali, provided that at the outset the surface soil 
is free from alkali and surplus water is removed by surface drains and ditches. 

Influence of concomitant conditions on the toxicity of black alkali, A. E. 
Vinson and C. N, Gatlin (Arizona Sta, Rpt. 1921, pp. 558, 550).— Progress 
results of these studies are briefly noted. With concentrations of sodium 
carbonate as low as from 0,05 to 0.075 per cent sorghums made very weak 
growth. With winter cultures wheat proved much more resistant to black 
alkali than barley. Sand mixed with alkali soil greatly intensified the toxicity 
of the black alkali, while clay had a neutralizing effect. 

The sulphur-oxidizing power of soils, A. Demolon (Compt. Rend. Acad. 
Sci. [Paris], 173 (1921), No. 25, pp. 14 O 8 -HIO) .Studies on the mechanism of 
the oxidation of elementary sulphur in soils are reported. A culture medium 
was used consisting of washed sand to which were added a suitable nutrient 
solution, elementary sulphur, and sometimes precipitated calcium carbonate. 
This was inoculated with solutions from various soils, all of which apparently 
contained organisms capable of oxidizing sulphur. 

The oxidizing power of the different soils varied rather widely. After 30 
days’ Incubation this varied from about 13 to 76 mg. of sulphur per 100 gm. of 
medium. The light soils well supplied with organic matter showed the most 
oxidation. 
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In the presence of about 0.2 per cent urea the addition of calcium carbonate 
accelerated sulphur oxidation. In the presence of 1 per cent of urea the addi- 
tion of calcium carbonate had no influence as the decomposition of the urea 
maintained neutrality in the medium. 

The oxidation of sulphur in soil was found to he due to ammonifying bacteria. 
The more active oxidizing organisms isolated in pure culture were a form of 
B. fluorescent Uquefaviens, /?. niycoidrs, a!id an unnamed organism When 
the culture medium was inoculated with pure cultures of these organisms, the 
sulphur oxidized was 85. 70, and 69 mg. piT 100 gin. of medium, respectively, 
^veral other organisms were isolated which showed lesser sulphur-oxidizing 
powers. Human fecal flora and Proteus of intestinal origin gave negative 
results. 

Occurrence of siilphids in Minnesota peat soils, (^ <>. Host (iS'ofV *sVt., J/f 
(1922), No. 2, pp. /67~f74). -Studies conducted at the Minnesota Experiment 
Station an^ reported which showed that in samples of iieat and muck from the 
(iolden Valley Peat Experimental Fields in northwestern Minnesota in 1918, 
sulphids were generally found at all levels in the peat, in the muck substratum, 
and in the iipiKW portion ot the mineral Kuhsoil below. The greattM^t amount 
was found in the lowest portion of the peat layer and not in the muck The 
reactions of the peat joid muck were hut little related to the relative amounts 
of sulphids [iresent, but more closely to conditions permitting the oxidation of 
die sulphid to sulphuric acid and ferrous sulphate. 

The layers in an exiiosed ditch face strongly impregnated with sulphid gave 
a more acid reaction than did those at some distance from the ditch. A year 
later after an unusual Hood had widened the ditch and exposed fresh material, 
the fieat of (he ditch face was found to be similar in reaction to the (*orrespond- 
ing layers farther hack, Exjiressing the sulphid content as hydrogen sulphid, 
If) samples of peat and muck showed a maximum of 0.(K) ami a minimum of 
9.016 iier cent for tlie lowest layer of peat and 0.01 and 0.(K)2 per (‘ent, respei*- 
tively, for the iniiek substratum immediately below. Sulphids appeared to be 
mucb more commonly assoclateil with peat in northw^estern tlian in north- 
eastern Minnesota, where in an area of approximately 75 square miles sulphids 
were found at only one pla(*e. 

Notes on the nature of burn-outs, F. T. Sin^rr and A H Kt^rwasii (B(^p 
Hov. Canada, Proc. and Trans., 3. set\, 15 (1921), Scat Iff, pp. 65-68, fill. 
Studies into the origin and nature of irregular but roughly circular depressions 
or eroded spots, varying from 3 to 6 in depth and from a few^ inches to soveiMl 
feet in diameter and occurring on the surface of prairie soils in w^estein 
Canada, are reporte.d. 

The evidence is considered to indicate that the so-called burn-outs represent 
areas from wdiich the surface soil has been removed. The soil of a burn-out 
for the first few Inches is extremely hard, and so impervious that after water 
has been standing on the spot for several * days, the soil beneath the first 
few inches is still hard and dry. After breaking for cultivation this burn-out 
soil apparently becomes as pervious as the soil or subsoil of the adjacent area. 
When these bum-outs are large, it is noted that for a few years after breaking 
Ihe crops upon them are lighter than those on the surrounding unaffected 
soil. This disparity tends to disappear with a few years’ tillage, which Is In 
accordance with the observation that the subsoils of semlarid areas are rich 
in available plant nutrients and are more or less readily brought into a con- 
dition of economic productiveness as compared with those of humid districts. 

Apparent infertility of the soil around trees, C. O. Williams (Union 8lo. 
Africa Dept. Agr, Jour., 5 (1922), No. 3, pp. 25 i-258). Studies conducted at 
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the Cedara School of Agriculture in Natal to determine the cause of a zone 
of infertility frequently observed on each side of shelter belts of trees are 
reported. 

A series of analyses of soil samples taken In the immediate vicinity of 
four different belts of wattle trees and at a distance of from 20 to 30 yds. 
away from the same belts did not give any distinct evidence that the roots 
of the trees had appreciably deprived the soil near them of plant nutrients. 
No evidence was obtained that the soil solution near the trees contained an 
excess of mineral salts due to the utilization of the soil water. 

Studies of the moisture absorption by the trees at distances varying from f 
to 50 yds. showcMl that there was approximately 50 per cent more capillary 
moisture in the soil away from the trees than under them, although the shade 
and shelter of the trees would naturally tend to conserve the moisture in the 
soil there. 

A repetition of this experiment in the same neighborhood after a heavy 
storm showed that there was a (‘ontlnuous increase in the moisture content 
of the soil up to a maximum distance of 20 yds. from the trees, although the 
increase in the last 10 yds. was very small. The amount of capillary moisture 
in the surface soil at 20 yds. from the trees was as much as SO per cent more 
than that In the surface soil under the trees, but the Increase in the subsoil 
was practically the same as in the first experiment. 

The conclusion is drawn that the difference in productivity of the soils 
immediately under the trees and some distance away is due chiefly to the 
difference in the moisture content of the soil. 

Keolamation and management of loivland moors, W. Preckmann {Dir 
ErschHeasung nnd Bcuirtschattung des Niedenmgsmoores. Brrlin: Paul Pan u, 
1921, pp. [5]-|-i55). — This book represents a practical summary of the import 
tant results of studies conducted by the Neuhammerstein Moor Experiment Sta- 
tion on the reclamation and management of lowland moor soils in eastern Ger- 
many. It contains a general description of the organization of the (‘xperiment 
station and of the environmental conditions of the moors studied. Other sc‘c- 
tions are included on the drainage cultivation, seeding, fertilization, and man- 
agement of pasture, meadow, and general agricultural soils in tliesc moors. 

Synopsis of information concoriiiiig the peat situation in Canada, A. 
Anbep {Canada Oeol. Purvey, Nummary Rpi., 1921, pi. /), pp. 12D--16D). — This 
report summarizes information on the general uses of peat, the manufacture of 
peat fuel in C^anada, and fallacies regarding the drying of peat. Data on the 
area of peat lands investigated in Canada are also included. It is stated that a 
total of 105 bogs have been fully surveyed, with an aggregate area of approxi- 
mately 224,131 acres, and containing 190,330,170 tons of fuel and 20,588,110 tons 
of litter conta'ning 20 per cent of moisture. 

Investigation of peat bogs in Ontario, A. Anrep (Canada Oeol. Survey, 
Summary Rpt., 1921, pt, D, pp. 7D^11D, pis. 5).— Information on the area, 
depth, and qualities of peat contained in four peat bogs in Ontario is presented 
in this report. 

Influence of acid and alkaline fertilization on the growth of crops (six 
years’ practice on the experimental field at Spltzbergen ) , J. Humo and 
C. Meijeb {Dept. Land!)., Nijv. en Handel [Netherlands'^, Versing, Landhouwk. 
Onderzoek. Rijkslandhouwproefsta., No. 26 (1922), pp, BO-SS, pi, 1, figs, 4). — 
Studies begun in 1914 with different crops are reported, from which the con- 
clusion is drawn that acid soils must not receive acid fertilization. Papilion- 
aceous flowering plants were found to grow either not at all or only incom- 
pletely on acid soils, as they required a neutral or weakly alkaline soil. A 
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weakly acid soil was found to be desirable for potatoes. It is considered advis- 
able to deteruiiiie the reaction and lime requirement of a soil in the laboratory. 
Of the lime carriers, very hne marl was found to give the best results. 

Continuous fertilization with stable manure for a long period was found to 
Increase soil acidity. Fertilizer salts also had a tendency to increase the acid- 
ity of sand soils containing humus. It is considered ad^'iKable to use high per- 
centage fiotash salts rather than the lower grade salts and slag in place of acid 
phosphate on acid soils. 

The specific weight and nitrogen content of liquid manure, G. II. G. 

Lageks {Dept. Landh., Nijv. en> Handel [Netherlands], Vcrslaf/. Landbouwk. 
Onderzoek. Rijkslandhonirproefsta, No. 26 (1622), pp. 9-18). — Specific weight 
determinations and determinations of the nitrogen content l).v tlie Kjeldald 
method of a number of samples of liquid iiiaiiiire arc reported. These showed 
that the Vogel aerometer method for determining the specific* weight of liquid 
manure and the nitrogen content therefrom is not tenable. With cow urine, for 
which the raetliod is said to he specially adapted, the nitrogen content was 
found to he iisiinlly lower tlian tliat computed from the specific weight 

Penguin guano from the Falkland Islands {liuL Imp Inst. [London], 19 
(1921), No. If, pp. Analyses of samples of penguin guano from Kidney 

Island of the Falkland group are presented and discussed. The results are 
taken to indicate tliat these guanos are very inferior to good Peruvian guano 
with reference to their nitrogen and pluKsphoric acid contents. The water 
percolating through the guano deposit was found to contain soluble phosphates, 
and it is tliought that tiie inferior (piality oi the guano may be due to prolonged 
leacldng by rain water. 

Nitrogen, L. Hackspill {1/ \ io(c. Laris: Masson <( Go, 1922, pp. A7/+27I, 
fips. S9). — This hook, a number of the Kn(\vcto]>f^dic lAmtO. second series, deals 
with the fixation of atmosplieric nitrogen and Its industrial use. It contains 
chaiders on nitrlds; nitrogen fixation in the form of cyanld, hydrocyanic acid, 
and cyanogen; the manufacture of calcium cyanumid ; synthesis of ammonia; 
tlie Gppau and Merseburg processes; tests of ammonia synthesis made during 
the war in France, the United States, Italy, England, and Switzerland; am- 
moniacal salts and urea ; synthesis of tlie oxids of nitrogen and their action 
on water; tlie industrial manufacture of nitric acid from atmosplieric nitrogen 
by Norwegian, Italian, and French processes; manufacture of nitric acid by 
the oxidation of ammonia , comparative economic study of the different 
nitrogen fixation processes ; methods for using mineral nitrogenous fertilizers 
and comparison of tlieir fertilizing value; and production and consumption 
of nitrogen compounds in different countries. 

Nitrate dei>osit8 in the Amargosa region, soutiieasterii California, U. F. 
Noble, G. R. Mansfield, lp al. {U. K. (reol. 8(nrrey Bui. 724 {1922), pp. yil-j-99, 
pis. S5, fins. 7). — This report deals witli the occurrence, distribution, general 
character, and value of the nitrate deposits in the Amargosa region of south- 
eastern California. 

The nitrate deposits of the region have been found to be blanket deposits 
occurring in a layer of caliche about 5 in. thick, that lie about 9 in. below the 
surface of the ground. Tliey are accompanied by other salts, chiefly sodium 
chlorld. The soil above and the bedrock below the caliche carry only insignifi- 
cant amounts of nitrate. 

It is concluded that the inclined attitude of the bedrock and the thickness 
of the strata exposed fo view render it improbable that rich nitrate beds 
occur at depth. (Contrary to earlier reports, the caliche in general is of poor 
quality, averaging less tlian 2.5 per cent of sodium nitrate and being very 
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unevenly distributed. It Is estimated that the Upper and Lower Canyon 
fields, the most promising parts of the Amargosa region, contain together 168 
acres that could produce 1,980 short tons of refined nitrate. It Is further con- 
cluded that the available quantity of nitrate in this region is so small in 
comparison with the country’s needs and with the cost of production that 
the region as a whole can not be regarded as of commercial importance. 

The manufacture of ammonium nitrate, B. M. Symmes {Chetri, and MetaJL 
Engin., 26 (J922), No. 23, pp. 1069-^1074* figs. 5).— A description is given of 
modern operating practice, and considerations affecting design and operation 
of ammonia stills, scrubbers, condensers, neutralizing tubs, evaporators, and 
crystallizing kettles are presented. 

Laws governing the phosphoric add nutrition of plants, M. von Wrangell 
(Landw. Jahrh., 57 (1922), No. 1, pp. 1-78, ph. 2).— The results of an extended 
series of studies conducted at the Hohenheim Experiment Station, Germany, 
on the influence of different phosphates on various i)lants, on tlie ability 
of different kinds of plants to assimilate phosphoric acid from different sour(*es 
thereof, and on the influence of other soil factors on this process an' j’eporfod. 

It was found that plants have quite a variable ability to utilize difficultly 
soluble calcium phosphates, and they are divided into two groups in tliis con- 
nection. The lime-loving plants are able to assimilate the phosphoric acid 
from insoluble calcium phosphates in the presence of a weakly alkaline reaction. 
In proportion to the lime consumption of the plants of this group this action 
is not hindered by the presence of alkaline or physiologically alkaline calcium 
salts even in large quantities. The plants of the second group including espe- 
cially the grain crops are, on the other hand, able to utilize insoluble calcium 
phosphates only with the assistance of physiologically acid supplementary 
fertilization or in the presence of an acid soil reaction. 

The ratios of the calcium oxid content to the phosphoric acid content in the 
ashes of these two groups of plants were different throughout. The grain 
crops shunning lime showed an average calcium ox id-phosphoric acid ratio of 
from 1 to 3, while the lime-loving crops showed a ratio averaging over 35. 
The height of this ratio is considered to reflect the ability of different plants 
to utilize dlflScultly soluble lime phosphates. 

A stoichiometric relation was found to exist between the assimilation of 
lime and of phosphoric acid by individual plants. In the presence of 1 m of 
calcium carbonate to 1 m of trlcalcium phosphate the yield of oats was reduced 
to one-half, with 2 m of calcium carbonate to 1 of tricalcium phosphate the 
yield was reduced to one-third, and with 5 m of calcium phosphate no influence 
f)f the tricalcium phosphate <*ould be detected. 

Tlie influence of tricalcium phosphate on buckwneat, a lime-loving plant, 
decreased much more gradually as the calcium carbonate additions were 
increased. It was not until 600 m of calcium carbonate were used that the 
ratio of calcium oxid to phosphoric acid in buckwheat ashes reached its 
maximum and the influence of tricalcium phosphate ceased to exist. Where 
pure tricalcium phosphate was used on neutral sand free from lime, mustard 
suffered from lack of lime, while maize suffered from lack of phosphoric acid. 
In these cases the ash analyses of the mustard showed a relatively high phos- 
phoric acid content and an abnormally low lime content, while those of the 
maize showed the opposite. These results are taken to indicate that the lime- 
phosphoric acid factor determined by ash analyses Is an indication of the 
conditions under which assimilation of nutrient by plants takes place in soil 
and reflects the soil reaction, the llme-phosphorlc acid ratio in the soil, and 
the degree of effectiveness of these soil constituents. 

It was found in this connection that in cropping experiments as well as In 
practice cases can occur in which an apparent but erroneous requirement for 
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a certain plant nutrient exists in the soil due to improper selection of supple- 
mentary fertilization, an alkaline or acid soil reaction, the presence of an 
excess of lime in the soil, or an improper proportioning of soil nutrients. This 
is apparently attributed largely to the use of fertilizer salts, which act as 
catalysts, crop stimulants, reaction changers, solvents, or disinfectants, more 
strongly than the natural soil nutrients. 

The sensitiveness of lupines to lime was successfully combated by proper 
fertilization with phosphoric acid. 

An acid soil reaction was found in general favor the assimilation of anions 
by plants, and an alkaline reaction the assimilation of cations. A correspond- 
ing nmioval of the basic or acid portion was indicated bv ash analysis. Oal 
plants grouii in a<*id soil showed a lline-f^hosphorlc acid factor of O.G. When 
grown in neutral soil this factor was 10. 

Studies with different plants to determine tlieir sensitiveness to adds or 
bases in sand soil showed marked individual differences in this respect. 

It is (‘oncluded that tlu' dependence of the value of calcium phosphates for 
certajii plants on the i>re8ence or absence of other liu»e salts indicates the 
importance of utilizing other phospliates, siidi as Inm, aluridnnm, and iiiagne- 
siiim pliosplijiies. the assimilation of which by lime shunning plants is not ad- 
versely intiuenced by the presence of lime. 

Action of phosphoric* acid on soils rich and poor in lime, A Kippei. 
i FvhlhiQ's Jjandii Ztp , 71 No. pp. -'^65) . -This is a critical 

discussion of the above in which experiments on soils ric-li ami poor In lime 
are descrii>ed It is com‘luded from these that with reference to the lindings 
of Wrniig(*ll eltlier the relation stated between tire assimilation of irliosjihoric 
ncid from calcium phosphates in the presence of lime and the assimilation of 
lime do(‘s not exist or else the soil phosphoric acid exists in forms other than 
caioiuin phosphate. 

Comparative phospiioric acid fertilization experiment, I\I Hoffman and 
O Not.'ik {Mitt. Dent. La)fftii\ (IvsvU . S7 {19^^), No 28-29, pp, U2, W) —The 
results ol experiments on sand, sandy loam, humus sand, clay shale, loam, 
loamy sand, and heavy soils with diflerent cro))S, to compare Khenania phos- 
I)linte wntli Thomas meal as a source of phosphoric acid, are summarized. 
Botii pliosrdiates gave profitable increases In the majority of cases, the re- 
sults sometimes favoring one and sometimes the other. They are considered to 
he of a]>ont equal value as far as their content of citrate-soluble phosphoric 
acid is concerned. 

The utilization of mineral phosphates by crops, O. Nolte {Fuhting'a 
Landv\ Ztg., 71 (1922), No. 7-8, pp. 130-133). — A brief review of the results of 
studies hearing on the subject by different Euroi)ean investigators is presented. 
The conclusion is drawm that in the use of mineral pho.sphates as fertilizers 
the relations of the phosphoric acid to the different soil bases, especially the 
alkalis, and to the soils themselves are of the greatest importance. 

Oxidation of iron pyrites by sulphur-oxidizing organisms and their use 
for making mineral phosphates available, W. Rudolfs (Soil 8lci., H (1922), 
No. 2, pp. 135-11/7, fig. 1 ). — Studies conducted at the New Jersey Experiment 
Stations on the action of sulphur-oxidizing organisms on iron aulphld and the 
Influence of sucli action on the availability of rock phosphate composted with 
a mixture of x^yrites, sulphur, and soil are reported. 

Evidence was obtained that iron pyrites can be attacked by microorganisms 
and changed into the sulphate form. The addition of small quantities of 
sulphur accelerated these changes. Pyrites composted together witli sulphur 
and rock phosphate did not interfere \vlth the gradual increase In the formation 
of acidity nor with the increase in availability of phosphoric acid. 
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The replacement of soil with ammonium sulphate In composts In which 
quantities of sulphur were replaced by iron sulphicl produced a marked in- 
crease in available phosphoric acid. The effect, when sufllclent nitrogen was 
present for the needs of the microorganisms, is ascribed partly to the catalytic 
action of the pyrites and the consequent favorable Influence on the action 
of sulphur-oxidizing organising and partly to the changes from the sulphid into 
the sulphate form. 

Aeration of siilphiir-pyrites-rock phosphate compost mixtures by means of 
a continuous stream of air had little or no beneficial effect upon the production 
of acidity and consequent availability of soluble phosphoric acid unless am- 
monium sulphate was added. The action of sulphurous acid in such mixtures 
seemed to be mainly of a sterilizing nature. 

Composition of Stassfurt and Alsatian potassium salts, A. VtlBTHEiM 
])cpt. Landh., cn Handel [Nciherl(in(h], (Verslag. Landbouwk. Onderzoek. 
Rijkslandhouivproefsia,, Ho. 26 (1022), pp. 1-8) — This is a brief chemical com- 
f)arisou of Stassfurt and Alsatian potash salts. 

The 20 per cent Stassfurt salt and kainlt consist for the most part of a 
mixture of sodium and potassium chlorids, together with a considerable amount 
of magnesium and calcium sulphates or magnesium chlorid. They belong 
either to the so-called hard salt group or to the carnallite group. The 40 per 
cent potash manure salt is a less contaminated mixture of sodium and potas- 
sium chlorids, of which the latter amounts to 40 ]>er cent of the total. 

The Alsatian 20 per cent salt contains no magnesium sulphate and only 
very little magnesium chlorid It is of uniform composition and consists mainly 
of ground pure sylvinite mixed with a little clajey material. It reacts weakly 
alkaline to litmus and efforvescvs easily with acid. This salt is considered 
to be of about the same value as the 20 per cent Stassfurt salt. 

Evaporation of potash brines at Deep Springs Valley, Calif., L. A. 
Palmer ((Jhem. and Metal 1. Engin., 26 (1022), Ao. 22, pp. 103Jf~1037, figs. 4 ). — 
Methods for recovering potash from natural brines at an experimental plant 
at Deep Sju’ings Valley, Calif., are described. 

The process for separating the different salts contained in the brine is one 
of boiling out, in which the temperature of tiie solution is varied and the salts 
are thrown down in the order of Ihelr solubilities. It has been found that above 
a temperature of approximately 05'’ C, pota.ssium chlorid has a greater solu- 
bility than any of the other salts under consideration. As the solution cools in 
the crystallizing vats, the potassium chlorid and borax crystallize out together 
and are removed before the solution has cooled sufficiently to throw down the 
carbonates and sulphates remaining In the liquor. The potash and borax crys- 
tals are heated in their wet state by steam, which causes the i>orax to dissolve 
in the water entrained with the crystals and in its ovvm water of crystallization. 
The potash and dissolved borax are then chargeil into a centrifuge, and as the 
(‘entrifuge revolves a Jet of wet steam is turned into it to assist in driving the 
dissolved boi’ax through the filter cloth so that the potash crystals are retained 
in tlie cylinder. The product that remains in the centrifuge contains about 2 
per cent of water and small amounts of the various salts, other than potassium 
chlorid, that make up the natural brine. 

Water hyacinth ash as a manure and source of potash (Bui. Imp. Inst. 
[London], 10 (1021), No. 4, pp. 460-462) .—Aimlysefi of water hyacinth ash pre- 
pared in Burma are presented and discussed. 

The results, together with tliose of other studies, are taken to indicate that the 
amount of potash in water hyacinth asii varies largely with the conditions 
under which the plant grows. The samples in question contained a large 
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percentage of Insoluble matter, partly in the form of sand or soil. This ash 
is considered to be suitable for use as a potash manure. The presence of a 
little phosphoric acid adds slightly to its manurial value. The original ash 
contained 7.54 per cent of potassium chlorid and 8.2 per cent of calcium phos- 
phate, which was included in the insoluble portion. The ash is said to differ 
materially from that obtained from most varieties of wood, In that its chief 
water-soluble constituent is potassium chlorid, while in wood ash the potash is 
present largely as potassium carbonate. 

Inspection of fertilizers, P. S. Bukgkss et al. {Rhode Island Sta. Ann. 
Fert. Circ., 1922, pp. 14). — This circular contains manufacturers’ guaranties and 
actual analyses of 108 samples of fertilizers and fertilizer materials collected for 
inspection in Rhode Island during 1922. 

AGRICULTURAL BOTANY. 

The distribution of vegetation in the Unitt3d States, as related to cli- 
matic conditions, R. E. Livingston and F. Siikeve {Varntgie Just. Wash. Pnh. 

{1921), pp. X\ pis. S, pps. 144 1 ia ileopt. Rei\, IS {192S), Au. 1, pp. 

lo4~156). — In this publication an attempt has been made to correlate the dis- 
tribution ot the vegetation of the United States with cliinat.c conditions that 
appear ol importance to plants. The study has been made quite largely from 
the standpoint of the plant physiologist, and as far as possible attention has 
been centered on those climatic features, such as temperature, moisture, and 
light, liiat are believed to inlluence plant activity directb. The possibility of 
other i actors, such as soil conditions, inlluenclng plant distribution, are recog- 
nized, but the present state of information is not considered suiliciimtly detinite 
to wari'ant general conclusions as to these influences. As a consequence the 
studies have been restricted to the consideration of those conditions vvliich are 
believed to be effective above the surface. 

The authors recognize, “as a law of plant geograph.v, that tlie t^xistence, 
limits, and movements ot jilaut communities are controlled by physical condi- 
tions Tile conditions that control llie movements of the comniun.ty are those 
of the soil ; the conditions that control the broader geographic limits are almost 
entirely those of the climate.” 

In tiie introduction the authors state that “ the physiological point of view 
has been constantly held belore us in planning and carrying out the compli- 
cated comparisons and correlations with wdiicli the present publication deals.” 
In part 1 is shown how^ the numerous vegetation features employed were de- 
rived, while part 2 deals with the principles and methods by which the climatic 
features used were selected. These are set forth under the headings of general 
influence of the environment on plant life, chief environment conditions and the 
general nature oi‘ their effects upon plants, and the climatic conditions in the 
United States. The publication gives detailed accounts as to the distribution 
of certain types of vegetation and certain si>ecie8 of plants in the United 
States, as w^ell as data to show tlie intensities of the leading (‘lunatic condi- 
tions in the United States, and correlates these two bodies of facts in such a 
manner as to bring out the exact range of conditions under which each plant or 
vegetation lives with respect to each of the climatic elements. 

The influence of light on the geotropic reaction, C. E. B. Bbemekamp 
(Rec, Trav. Bot, N^erland,, 18 {1921), No. 4. pp. 878-^439, pis. 3, figs. 9).— 
A continuance of the study previously noted (E. S. R., 35, p. 632) is reported In 
considerable detail as applied to coleoptlles of Avena subjected to the combined 
Influences of light and gravity. 
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Transport of organic substances in plants, H. H. Dixon {Nature [LOnefon], 
110 (1922) y No, 2764, PP* 547-551), — In the presidential address before the 
botany section of the British Association, a review Is given of the evidence and 
arguments bearing upon transportation of organic substances in plants. 

It is concluded that the transportation of the organic substances needed in 
the distal growing scions is effected through the tracheae of the wood. The 
substances travel dissolved in the water which fills these channels and which 
is moved by transpiration, expansion of the growing cells, or root pressure. 
Physical conditions preclude sufficiently rapid transport in the bast for either 
the observed upward or the downward distribution of organic aukstance. The 
existence of downward as well as upward movement of water in the tracheae 
of the wood may be demonstrated by suitable experimental means, and may be 
inferred by the transport of hormones in the wood. The occurrence of local 
contractions in leaves suggests that local increases of permeability supply d’.s 
solved organic substances to the distal ends of certain of the filaments of 
tracheae. The tension developed by the transpiration of other regions draws 
these along downward as well as upward channels in the wood. 

As to the probable function of the bast, it is said that its distribution and 
conformation are such that, while it possesses a very small cross section, it 
appears with the other living elements of the vascular bundles, medullary rays, 
wood parenchyma, etc., to present a maximum surface to the tracheae. This 
large surface may find explanation in the necessity of interchange between the 
living cells and dead conduits. The colloidal contents of the former render 
this process slow, hence the necessity for the large surface of interchange to 
enable sufficient quantities of organic substances to be abstracted from and 
introduced Into the tracheae to meet the needs of the plant. 

On the changes of volume in a mixture of dry seeds and water, A. J. 
Kwakt {Roy, Roc, Victoria, Proc., n. ser., 34 {1922), No, 2, pp. 172-179), — Kx- 
periraentation investigating the changes of volume occurring when dry seeds 
absorb water sIk)ws that if the seed coat wrinkles there is first an expansion, 
then a contraction, and then a final rise due to tlie production of gas in the 
seed. The changes are not the result of alterations of temperature. The 
wrinkling is due to unequally rapid absorption, partial vacuums forming under 
the wrinkles which hasten the indrawal of water. If the seed coat does not 
wrinkle there is no preliminary expansion, and the contraction is due, as In 
gelatin, to the compression of absorbed water. 

Using similar methods with gelatin as with seeds, the contraction obtained 
Indicated a pressure of 20 atmospheres, though with seeds pressures as high 
as 50 to 120 atmospheres were indicated. It is thought this may be due partly 
to the greater imbibition pressure of organized cellulose as compared with 
gelatin, and partly to the influence of solutes increasing the internal pressure 
of the water within the seeds. 

Chemical changes in wheat during germination, H. A. Choate (Bot, Gaz,, 
7] {1921), No, 6, pp, 409-4^5, pi. 1, figs, 2), — ^This investigation is an attempt to 
determine somewliat more comprehensively the principal chemical changes 
occurring in a single kind of normally germinating seed, and thus to contribute 
to the facts of germination in general, and at the same time to provide a 
possible basis of comparison for some of the still unsolved problems of delayed 
germination and afterripening. 

The principal storage carbohydrate of Marquis wheat Is starch in the 
endosperm. A small amount of sucrose Is also present in the endosperm and 
embryo. 

The first noticeable chemical change during germination Is the appearance 
of dextrin in the scutellum and coleorhlza, and of starch in the root cap. These 
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substances appeaf simultane<»usly after about 10 hours in the germiiiator (10 to 
20° C.). Later dextrin a})pears in the coleoptlle and plumule. Reducing sugar 
(probably all glucose) appears in the embryo after 18 hours in the germinator, 
being found first in the coleorhiza, but appearing soon afterwards in all parts 
of the seedling, especially the zone of root hairs and coleoptile. During the 
germination period studitnl, the increase in length of epithelial (‘(‘Ils averaged 
150 per cent. Peroxidase and catalase are present In all parts of tiie grain 
both before and during germination. Catalase increases during the first 
7 days at a rate corresponding to the rate of increase in tlie respiratory 
activity. During germination the protein content of the endosperm decreases 
greatly, except in case of the aleurone layer. Michrocheraical analyses show 
the presence of amino aci<ls in iingerniinated grain and their increase in apiount 
during germination, Imt they fail to indicate any amino nitrogen until the fourth 
day of germination. Asparagin is tlie only form that can then be so identified 
This appears only in the root and coleoptile, accumulating in the latter in 
(*onsideral)le quantity. 

The development of endosperm In cereals, M. (tOrdon (Rop So(‘. Victoria, 
Proc., n. Her., SJ^ {1922), No. 2, pp. 105-116, fips. 9).- The author has attempted 
to trace the development of tlie aleurone layer and the starchy endosperm 
in some of the more common cereals, and to show wlietlier or not the starchy 
endosperm is developed from the aleurone layer, that is, to prove whether or 
not the aleurone layer is really an endospermic cambium. The work is 
described in detail. 

It is stated that tlie first formed endospermic cells of cereals are derived 
from the secondary nucleus of the embryo sac. Tlie nuclei so formed pass to 
the walls of the embryo sac wliere they form a lining layer. Later the nuclei 
become inclosed by cell walls so that tlie embryo sac Is lined with a single 
layer of cells. This lining layer assumes the character of a cambium, which 
produces segment cells only on its inner surface. The cells enlarge, remain 
thin walled, and become packed with starch to form the starchy endosperm. 
After division in tliese cells has ceased, they become filled with aleurone 
grains and thicken their walls, forming tlie aleurone layer. Tlie greater 
respiratory activity of this layer and the presence of vitamins therein are 
the natural results of its being a resting cambium. The question whether it 
can be awakened to further activity during germination remains for future 
investigation. 

The natural coloring matters of plants, J. H. Wurdack {Trillia, No. 6 
{1919-1921), pp. 1-14). — Of the large number and variety of coloring matters 
in the plant world, this article is confined to a few found widely distributed 

Chlorophyll, the practically universal green plant coloring material, is in- 
soluble in tlie cell sap and occurs in the chloroplasts. The carotinoids appear 
as yellow, orange, or reddish pigments and include carotin, xantliophyll, 
lycopin, and fucoxanthin. They are insoluble in the cell sap and occur eitlier 
in a relatively pure form in the chromoplasts or associated wltli chlorophyll 
in the chloroplasts. The anthoxanthins include a number of yellow pigments 
sparingly solulde in water but soluble in acids or alkalis forming yellow to red 
solutions. The anthocyans constitute the red, violet, or Idue colors of flowers, 
many fruits, and some leaves. These general classes are discusse<l with their 
numerous suMivisions. 

The work is still progressing. Anthocyans, recently discovered as namt^l, 
include betanln from red beets to the extent of 0.22 per cent of beet meal (the 
anthocyanidin being betanidln) ; raplmniu from radish peelings (the anthocy- 
anidin being pelargonidin) ; rubin, a dlglucosid of cyaiUdin, from a dark 
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violet variety of radish ; and rhinanthocyanin, a product of the hydrolysis ot 
rhinanthin, a glucosid in the seeds of Alectorolophus hir8utu9. Free anthocy- 
anidins are reported in the flowers of Pelargonium and of Papaver rhoeas, in 
the red or olive leaves of Prunus pismrdiU and in the fruits of Rmcus acMieaiUii 
and Bolmum dulcamara. 

The physiological significaiice of anthocyanin, W. Gleisbebq (Ber, Holier, 
Staatl. Lehramt, Obst u. Qartenbau Proskau, 1920--1921, pp. 57-^5). —Studies 
applied to Vaccinium oxycoccus, which has anthocyanin coloring matters in 
blooms, fruits, and winter leaves, indicate that the behavior of anthocyanin is 
not uniform even in the same plant, different parts of which may show differ- 
ent chemical processes in connection with this colorant. 

An interim census of cyanophoric plants in the Queensland flora, F. 
Smith and C. T. White (Roy, Boc, Queensland, Proc,, 30 (1918), pp, 84-^90), — 
This paper, presenting the results of observations begun in 1914 and continued 
with intermissions until 1918, Is regarded as extending the work done in the 
same field by others mentioned. The list comprises nearly 70 indigenous 
species in 22 genera which have been definitely shown for the first time to be 
cyanophoric in Australia. 

On the. occurrence of cyanophoric glucosids in the flowers of some Pro* 
teaceae, F. Smith and C, T. White (Roy, 8oc. Queensland, Proc , 32 (1920), 
pp. 89-91 ), — Summarized accounts are given of the reactions of the floral parts 
of the various Proteaceae examined since tlie publication of the paper above 
noted. 

The culture of ergot, h. Hecke (Schweiz. Apoth. Ztg., 59 (1921), Nos. 21, 
pp. 277-281; 22, pp. 293-296 ). — ^An account is given in condensed form of 
Clamceps purpurea (Secale cornuium, Solerotium clavus) and its specializa- 
tion on wild and on cultivated (economic) grasses. 

Hise in temperature of living plant tissue when infected by parasitic 
fungus, I. 11. P. and M. P. Evans (Nature [London], 110 (1922), No. 2762, pp. 
480, 481 ). — While investigating the effects of inoculating oranges and grape- 
fruit with Pemcillium diyitatum, the authors found that a very definite rise 
of temperature took place in the infected tissue, and they raise the question 
whether u similar rise of temperature takes place in all cases where living 
plant tissue is attacked by parasitic fungi or bacteria. As regards possible 
causal host reaction, no rise of temperature was observed when the host tissue 
was killed prior to Inoculation. 

A note on the morphology of bacteria symbiotic in the tissues of higher 
organisms, 1. E. Wallin (Jour. Bad., 7 (1922), No. 5, pp. 471-4^4 ) > — During a 
study of the cytoplasmic relationships of bacteria in white clover, the author 
observed a stage in the morphogenesis of Bacillus radicicola, regarding which 
scant mention appears in the literature. It is not yet evident whether these 
rounded forms, which are tentatively called senile, are derived from the 
branched forms or from the symplasm. These forms are fragile and are usually 
destroyed in the ordinary bacteriological technique. 

The method of handling employed is outlined as potentially valuable in bac- 
teriological research. 

Salt effects in bacterial growth. — The growth of Bacterium coll in 
relation to H-ion concentration, J. M. Sherman and G. E. Holm (Jour. 
Bad,, 7 (1922), No. 5, pp. 465-470, tips. 2 ), — In order to ascertain to what 
extent the action of neutral salts employed in the work previously noted (E. S. 
It., 47, p. 524) is affected by various H-ion concentrations, experimentation was 
carried out in which the growth rate of B. coli was determined by the time 
elapsing between inoculation and turbidity. The medium was 1 per cent pep- 



1923 ] 


FIELD CROPS. 


483 


tone with an addition of various amounts of salts, the H-ion concentration being 
adjusted by the use of concentrated HCl and NuOH solutions. The results 
are presented in tabular and graphical form, with discussion of the varying 
effects of the salt solutions employed. 

Teratological phenomena following traumatism, M. Molliakd (Compt 
Hend. Acad. Sci. [Paris], 172 (1921), No. 8, pp. 473-475).— Daucus carota 
showed abnormal inflorescences characterized by doubleness, apetalousness, 
virescence, and proliferation. 

Effects of copper wire on trees, G. B. Rioo {Science, 56 {1922), No. 1459, 
p. 687).— In order to determine the effect of driving copper wire into trees, the 
author in March, 1919, drove live pieces of large copper wire 1.5 in. long 
into two hemlocks, two alders, one cedar, and one willow. Tlie trees were 
from 2 (o 4 in. in diameter at the time the copper wire was driven into them, 
and in July, 1922, they were examined and found to be perfectly healthy. In 
all cases the wound had competely healed over, and their growth was equal 
to that of similar trees in the immediate vicinity. On cutting into the trees 
it was found that there was little injury to the wood, merely a brown color 
showing for about 1.5 in. above and below the wire, and about 0.25 in. on 
either side. 

Sterility in wheat hybrids, K. Sax {Genetics, 6 {1921), No. 4^ PP- 399-416; 
abs. in Maine Sta. Bui. 304 (1921), pp 345-347) .—The results are given of a 
study of the sterility relationship in wheat as shown by the endosperm devel- 
opment in fertile and sterile crosses, sterility in species crosses as determined 
by grains set and pollen counts, hybrid vigor of Fi plants in relation to 
sterility, and size and varlal)illty of pollen grains in parents and Fi plants. 

Studying some of the principal groups of wheats, the author reports that 
the varieties in the einkorn group are interfertile but are sterile or only 
.slightly h rtile with the eminer and vulgare groups. Tlie species an<l varieties 
of the emmer group are interfertile but are sterile or only slightly fertile with 
the einkorn groiq) and partially st(‘rile with the Miigare group. Tiie vulgare 
groups of wheats are Interfertile, but they are sterile or only slightly fertile 
with einkorn wheats and partially sterile with the emmer group. 

The data are said to show that the size of the pollen grains varies in differ- 
ent specie.s of Triticum, and that pollen grain size is clo.sely corn^latid with 
the sterility relationships of the three groups mentioned above. Tlie size of 
pollen grains is said to have little or no effect on the percentage of gram set 
in crossings. Pollen grains of the Fi plants were found to be more variable 
than those of the parents, presumably due to recombinations of chromosomes 
in the haploid generations. 

A varietal cross within the vulgare group is said to ha^o produced Fi plants 
which failed to develoj) beyond the rosette stage, presumably due to lethal or 
inhibiting factors. 

FIELD CEOPS. 

[Report of plant breeding work in Arizona], W. E. Bryan and E. H. 
Pressley (Ari^rona Sta. Rpt. 1921, pp. 601-605, fig. J).-~l*ure-line studies with 
alfalfa were continued as heretofore (E. S. R., 45, p. 435). Observations 
indicated that caging alfalfa plants interferes to some extent with seed setting. 
However, the amounts of seed set on different plants under the cages varied 
considerably. 

The Inheritance of grain texture of the Sonora-Turkey cross noted earlier is 
supplemented by an account of the inheritance of earliness through four gen- 
erations. The menn heading date of pure Sonora plants In 1918 was April 7; 
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of i)ure Turkey plants, May 1; and of Fi plants of the Sonora-Turkey cross 
the samo season, April 18. The range of heading dates of 4,892 Fa plants 
from 80 families covered a period of 30 days, 3 days more than the period 
between the appearance of the earliest liead on the early Sonora and that of 
the latest head on the late Turkey. Only 66 of the F* plants headed as early 
as the latest head on Sonora, while 1,435 F* plants headed as late as the earliest 
head of Turkey. Fa plants grown from seed of the early Fa plants of the family 
indicated had a mean heading date of March 27, while that of plants of Sonora 
was March 25. F4 plants from seed of Fa early plants had a range of heading 
dates .1 days iiarn>v\er than thal of Sonora. Intermediate selections in both 
F* and F4 had ranges of heading dates about the same as that of the Fa. 
Late races as late as Turkey were also separated. The large number of true 
breeding intermediate races separated indicated the possibility of tlxiiig a 
race with any degree of intermediacy with regard to earliuess, provided enough 
Fa plants are grown. 

[Report of thej Scottish Society for Research in Plant Breitling, M. 
Drummond (Scot. Soa. Research Plant Breeding, Rpt., 1 (1922) ^ pp. pi. J, 
/IgK 2 ). — Besides a general outline of the rest^anh policy of tii(‘ society, detailed 
results arc given concerning work in 1921 at Corstorphine near Kdinburgh, 
Scotland, with pure lines, hybrids, and commercial strains of oats, wheat, and 
barley varieties, potato varieties and seedlings, swedes, turnips, and miscel- 
laneous crops. 

[Report of field crops work in Arizona, 1921], G. E. Thompson, H. S. 
Hawkins, and S, P. Clark (Arizona Sia. Rpt. 1921, pp. 564-570, figs. 5). --In 
continuation of jirevious work (K. S. R., 45, p. 429) are described variety and 
cultural test,s witli grasses, legumes, wheat, barley, corn and sorghums; fer- 
tilizer tests with wheat; and cultural and fertilizer trials with Egyptian cot- 
ton. Outstanding varieties included purple and hair>^ vetch, tepary beans, 
begari, Sunmc sorgo, Mexican June com, Baart wheat, Behli and Mariout 
harlew, and Abnizzi rye. Rhodes grass promised considerable value as a pas- 
ture crop on the alkaline soils of the lower valleys. Although Napier grass 
gave a large yield, it was deemed less desirable than the common varieties of 
sorghum. In accord with earlier results, no appreciable difference was ob- 
served between crops grown in dynamited soil and in soil not so treated. 

[Experiments with field crops at Bari, Italy, 1919—1.921], E. Panta- 
NELLI ET al, (Baii Staz. Agr. Sper. Relaz., 1 (1919-1921), pp. 27-63, pis. 6, 
fig. 1 ). — Varietal trials with wheat, barley, corn, grain sorghums, and sorgo, 
conducted at Bari, Italy, are described, and notes are given on field tests of 
oats, ryi\ miscellaneous legumes for seed and forage, fiber and oil seed plants, 
tobacco, and sugar beets. Comparisons of forage grasses for pasture purposes 
and drought resistance are also included. 

{Report of field crops work in Mysore, 1919—20] (Mysore Dept. Agr. 
Rpt., 1919-20, pp. 4-11, 21-26, 33, 34, 41-4^, 5.9, 60, 65-7i ) .—Cultural and fer- 
tilizer experiments with sugar cane, ragi, and rice, and varietal trials and 
br(*eding work witli sugar cane, ragi, rice, and cotton are described, and field 
tests o1 miscellaneous crops are noted as heretofore (E. S. R,, 44, p. 187). 

Rice responded well to the use of the green manures, sunn hemp and hongey 
leaves. The addition of bone meal to green manure resulted In a distinct 
increase in yield. A combination of ammonium sulphate and superphosphate 
gave the best results, while the addition of potassium sulphate had a depressing 
effect on the yield. 

Sixty per cent of the water-holding capacity of the soil was the optimum 
amount of water needed for ragi, jola, and sunn hemp in pot culture work re- 
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ported by H. V. Krlshnayya. Crops receiving fertilizer required relatively less 
water than those unfertilized, for the same amount of dry matter produced. 
Sunn hemp did not respond to fertilizer as well as ragi and jola. 

Some useful introduced fodder plants, E. Breakwetl (Agr. Gaz, N. 
Wale$, SS {1922), No. 7, pp. iSS-iOO, pgn. 2). — Notes on the characteristics and 
uses of the plant and its adaptations in New South Wales are given for taga- 
saste {CyntimiR proUfcruR) , sainfoin, sulla, teosinte, lespedeza, kiidzu, and 
sheep’s bumet. 

[Experiments with Irish potatoes and sweet potatoes], F. J. Crider, A. F. 
Kinnison, and D. W. Albert {Arizona 8ta. Rpt. 1921, pp. 592, 59S). — Peach 
Blow, White Rose, and Early Rose potatoes yielded 7,602, 1,504, and 2,457 lbs. 
per acre, respectively, at Yuma when planted on ridges preventing irrigation 
water contact with the tubers, and made 5,901, 1,428, and 3,780 lbs., respec- 
tively, when planted level. All varieties matured from 7 to 9 days earlier 

with the ridge method. 

Porto Rico sweet potatoes stored in an adobe house at the Salt River Valley 
farm lost only 2 per cent from November to April and retained good quality 
Stored from October to March at Tucson, Porto Rico lost 13.8 per cent and 

Nancy Hall 15.1 per cent, the most shrinkage being noted with the smaller 

roots. One hundred and seventy-five lbs. of Nancy Hall sweet potatoes wore 
found to be sufficient to produce plants to set an acre where the potatoes 
are planted whole and the plants set 18 in. apart in rows 3.5 ft. apart. 

The spring catch of clover and grass, M. K. McCojxam (Wcsfrrn Wanhing 
fon 8ta. Bimo. Bui., 10 {i92S), No. 5, pp. 90, 91). — Directions are given witli 
mixtures for spring seeding clover and grass both for permanent pasture and 
bay on land under different situations and cultural conditions. 

Permanent pastures for the northern half of Georgia, P Tabor {Ga Agr 
Col. Bui 261 (1922), pp. 28, figs. 15). — The characteristics and cultural require- 
ments of the principal and supplemental pasture plants adapted to the northern 
half of Georgia are indicated, with notes on the prevalence of native grasses 
and weeds and on pasture lands and systems. 

Border effect and ways of avoiding it, A. C. Arny {Jour Amcr. 8or. Agron., 
14 {1922), No 7, pp 266-278). — Further studies of border effect in tests of 
cereals were carried on at the Minnesota Ext>eriment Station (E. S. R, 4.''>, 
p. 528). 

Til 1921 an increased yield was found in the outside and middle borders 
for the winter wheat varieties where the alleys were not cropped and for the 
spring grain separated by alleys cropped to winter wheat. Tlie effect on 
the inside border rows was nil for the winter wheat and slight for tlie spring 
wheat. Cropping the alleys between plats of spring grains to winter wheat 
reduced border effect so that it was not plainly evident before harvest. The 
three-year average of yields of the outside rows of oats, spring wheat, and 
barley based on the yields of the central rows was 199.8, and that of the 
middle border rows 138. 

When varieties were separated by alleys in plats for a three-year period, 
the removal of the outside border row from either side of each plat reduced 
yields about 10 per cent, and removal of two border rows from either side 
of each plat reduced yields about 17 per cent. The border effect extending to 
the third row (inside border row) was relatively unimportant. 

That border effect in plats separated by uncropped alleys makes a different 
interpretation of results necessary in some Instances has been shown. The 
fact that in each year one or more varieties or rates of seeding was moved 
to the other side of the discard point for the year by the removal of border 
rows Indicates that this operation was necessary to secure reliable results. 
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Under other conditions this may not be required. “The knowledge that 
border effect is not uniform for all varieties precludes the use of any per- 
centage figures derived In one place to reduce yields secured in another 
location to a border-effect-free basis.” 

Sources of error in sampling grain, W. L. Frank and R. L. Campbell 
(Sherman, Texas: Authors, 1922, pp. 10; ahndged in Amer, Elevator and Grain 
Trade, H (1922), No. 5, pp. S36, 337). — Analyses of numbers of samples of 
wheat, oats, corn, and grain sorghums were made as customary for determin- 
ing the market grade in order to compare different methods of reducing origi- 
nal samples to 1,000 gm. 

The kind and character of the grain, the nature and amount of foreign mate- 
rial present, the relative size and shape of individual kernels composing the 
greater part of the sample, the relative specific gravity of the constituents, 
and the size of the original sample may affect the relative percentages of grain 
and of other materials in samples obtained from the same source by different 
methods of sampling. Large interspaces between kernels and relatively fine 
heavy foreign material or broken grain are also conducive to large variation. 
Recommendations to overcome non-uniform grading are outlined. 

Some comments on grain sampling (Amcr. Elevator and Grain Trade, 41 
(1922), No. 6\ p. 1/01) — Brief discussions of the above by terminal grain 
inspectors. 

A comparison of some physical properties of immatiirely frost€?d and 
nonfrosted seeds of wheat and oats, J II. Fkyeu (West Canad. Soc. Apron. 
Proc , 2 (1921), pp. 1/6-56, ftps. 3). — Results fmin preliminary experiments at the 
University of Alberta pointed to tentative conclusions which can be sum- 
marized as follows : 

Oats in the dough stage, subjected to 13® F., probably suffer a slight shrink- 
age in size of caryopses, whereas shrinkage is not indicated with wheat subjected 
to the same freezing. The volume of oat kernels is proliably reduced by freez- 
ing, but that of wheat kernels seems to continue to increase if left to grow. 
Freezing does not seem to change the density of oat and wheat kernels ajipre- 
ciably, except with very immature wheat, when re<luction is not(‘d While tests 
of weight per 1,(X)0 kernels w(*re Inconclusive, wheiit frosted by 13° F. at the 
pale yellow stage of maturity se€‘ins to continue to gain weight when per- 
mitted to stand. Frosted wheat exposed to ordinary atmospheric conditions 
does not appear to retain its moisture to the same extent as nonfrosted wheat. 

As compared with normal wheat, frosted wheat has a more variable color, 
from light amber to bronze or green; a duller luster; a transversely wrinkled 
surface ; a slightly more brittle endosi>erm ; and less closely attached outer 
layers of the seed coat. Frosting tends to fix the greenish color of oats, particu- 
larly at the germ end, if the grain is quite immature, and increases the brit- 
tleness and frequently darkens the interior of the endosperm as well as the 
strand of tissue traversing the bottom of the groove. Frosted wheat appears 
to suffer a loss in hardness. Freezing probably does not destroy the semiper- 
meability of the integument, as frosted seeds absorbed more rapidly and larger 
amounts than nonfrosted seed. The less mature the wheat was when exposed to 
freezing, the greater was the increase occasioned in absorptive capacity and 
the greater the effect on the kernel. 

Grains grown in combination for grain production, 0. A. Zavitz (Jour. 
Amer. 8 oc. Apron., 14 (1922), No. 6, pp. 225-^228 ). — In experiments at the On- 
tario Agricultural College, where different classes and varieties of grain were 
grown in combinations and the resultant crop separated into its different 
factors, the greatest influence on production was exerted by oats and barley. 
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The maximum acre yield of grain was secured by seeding the mixture of 48 
lbs. of barley and 34 lbs. of oats per acre. The use of either a six-rowed 
barley with an early oats or a two-rowed barley with a late maturing oats is 
indicated. The addition of another cereal to a standard mixture of oats and 
barley has reduced the total yield of grain. Practically no advantage was ob- 
served when different varieties of the same class of grain were grown In 
combination. 

The irrigation of barley, F. S. Harris and D. W. Pittman (Utah Sta. BuL 
118 {1922) y pp. S-19, figs. 10), — The crop growth of barley at the Greenville 
Experimental Farm was divided into 4 stages: Five leaves with plants 6 
to 8 in. high, early boot stage prior to exsertion, bloom, and dough stage. 
Five-in. applications of water were given in such combinations as to include 
each stage, each two stages, each three stages, and all four stages. Water 
was also applied to barley at rates of 1, 2.5, 5, and 7.5 in. each week during 
the season. 

The highest yield was produced with three 5-in. irrigations applied at the 
.5-leaf, boot, and bloom periods of growth. The plat receiving 2 5 in. each 
week, totaling 17.5 in., yielded better than those with larger or smaller weekly 
applications. Fifteen in. of irrigation water produced a greater yield than did 
a larger quantity. Water applied after planting and before the grain was 
up decreased the yield as compared to an unirrigated plat Early Irriga- 
tions, when not applied before the crop shaded the ground, were generally more 
effective than those made later. Water applied when the grain was filling or 
in the dough stage increased the yield hut little. Excessive irrigation de- 
(‘reased the ratio of grain to straw and retarded maturity. Twenty acre- 
inches of irrigation water over 4 acres produced over 3 times as much barley 
as wliere all was used on 1 acre. 

The effects of the different treatments on the height of plants and on the 
density of stand were in general agreement with the yield. The plat receiving 
2.5 in. per week had the tallest grain and the most tillering Of the plats 
watered at different .stages the early irrigations seemed to be more effe(‘tive 
in T>roducing tall grain and a dense stand. In general, the plats receiving 15 
in or more of irrigation water had Iieavier grain than the others. As a rule 
the heaviest individual kernels were also jjrcKluced on these plats The 
avertige length of head and number of spikelets and kernels per head were 
not definitely correlated witli either the yiehl or the irrigation treatment. 
However, the lengtii of head generally followed the straw yield. 

A classification and detailed description of some of the barleys of 
Australia, A J. Ewart et al. {Aust, Inst. fSVa. and Induji. Bui. 22 {lV22)y pp, 
SSy figs. 10). — The present publication, similar to that on wheat already noted 
(E. S. R., 44, p. 430), classifies and describes 35 varieties of barley grown in 
the Gommonweulth. The Information regarding agricultural characters was 
largely obtained from J. T. Pridlunu of the Cowra Experimental Farm, New 
South Wales. 

Scarred endosperm and size Inheritance in kernels of maize, W. H. 

Eyster {Missouri Sta. Research Bui. 52 {1022) y pp. S-lOy pis. 2y figs. 2).— 
Scarred endosperm, a new character in corn which consists in an irregular 
cavity in the endosperm on the abgerminal side of the keniel, appeared among 
plants segregated by F» progenies of plants with unusual chlorophyll patterns. 
Kernels with scarred endosperm usually have a rough indentation and are 
smaller than keniels with normal endosperm. Data froii^ studies of scarred 
X normal showed scarred endosperm to be inherited as a simple Mendelian 
recessive character. Correlated with scarred endosperm is a difference in size 
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of kernel apparently due to the same factor. The factor pair for scarred 
endosperm is designated by the symbols Sc 8C. 

Alteration of names of maize varieties, H. Wenholz (Agr. Oaz. N. S. 
Wales, SS (1922), No, S, p. ^U ). — Northwestern Dent and U. S. Sel. 133 are 
recommended for the coldest portions of the northern table-land in New South 
Wales under the names of Sundown and Early Morn, respectively. 

Growth and abscission in Sea Island cotton, T. G. Mason (Ann. Bot, 
[London], S6 (1922), No. lU, pp. 457-^484, figs, f//).— Studies of the external 
and internal factors alTecting the shedding of bolls and flower buds by Sea 
Island cotton in St. Vincent are reported. See also earlier work by Harland 
(E. S. R., 40, p. 627). 

The proporticm of shedding over any given period Is concluded to be the 
resultant of two opposing factors, the rate at which food was synthesized by 
the plant and the rate at which it was utilized in the maturation of the fruit 
Any check in the first augioented the rate of shedding. It is emphasized that any 
factor which injures the holl—fungus and bacterial diseases, insect depreda 
tions, etc. — causes the shedding of the boll, provided the injury is so pro- 
nounced as to interrupt the translocation of food into the boll. 

Gin damage to cotton, G Briggs (OkJa. Agr. Col. Ext. (hrc. 157 (1922), 
pp. 4)> — Attention is called to the heavy penalties suffered by Oklahoma cotton 
because of gin damage, and in. st ructions are given to avoid this loss, which may 
run as high as $25 per bale. Direct gin damage may be caused by damp cot- 
ton. speeding or crowding the gin, tight roll, or shan^, rough saws Indirect 
gin damage is considered to bo the forming of “two-sided bales” and mixing 
of seed. 

Linen, A. S. Moork i London: Constable cf Co. Ltd , 1922, pp. Mil +205, pis 
16 ). — A general exposition of the linen industry embracing an historical 
account; a discussion of the present linen trade and world flax supply; field 
practices in producing flax; the preparation and spinning of the liber; weav- 
ing, finishing, and marketing cloth; and flax organizations. 

Hemp-grading service. W. 11. Ferris (Neio Zcol l>ept. \gr. Ann. Rpf , 
1920-21, pp. 50-53). — Defects in washing and hleacliing fll)er and dressing the 
leaf, and unsatisfactory smitching are described as causes for the decline in 
quality of phorniium fiber in New Zealand. The number of bales of various 
grades at tlie several gr ailing ports are tabulated. 

Varietal trials with oats in North Dakota, T. TO. Sro v (\orth Dakota Sta. 
B'Ul. 164 (1922), pp. 47, figs. 7). — Available yield and agronomic data from 
comparative trials with variet es of oats at the station and substations in 
cooperation with the U S. Department of Agriculture are tabulated and dis- 
cussed. Comparative estimates of stem-rust infection are given for the princi- 
pal varieties at Fargo and Dickinson, as well as descriptive notes on the lead- 
ing sorts- 

The outstanding varieties include Sixty-Day and Kherson of the early oats; 
Lincoln, Victory. Siberian, and Early Mountain of the midseason group; and 
White Russian and Tartarian among the late varieties. 

Midseason varieties seem to be generally better adapted for the whole State 
than the early or late varieties. In southern and eastern North Dakota, early 
varieties often equal and sometimes outyield midsensnn or late sorts. In the 
central and western parts of the State midseason varieties are better adapted. 
I^ate oats are considered as restricted in their adaptation to the northeastern 
part of the State. 

Early varieties produce the least straw and late varieties the most straw. 
Differeni'es between varieties within a group are not marked. Early varieties 
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matare In from an average of 75 to 80 days after emergence and before the 
general wheat-harvesting season, and are preferred as a nurse crop. Midseason 
varieties mature about 10 days later, and late varieties, needing 20 days more than 
the early, immediately follow the wheat-harvesting season. Early oats are not 
as heavy per bushel as normally maturing midseason or late oats, but have a 
greater proportion of kernel to the hull. Under normal conditions oats grown 
in western North Dakota test higher than when grown in the Red River Valley, 

Stem rust sometimes causes serious injury to oats, especially in eastern North 
Dakota. Although early varieties are not resistant, they often escape rust 
infection Midseason varieties, particularly Swedish Select, are susceptible. 
White Russian and Tartarian exhibit resistance to stem rust. 

Plat competition with potatoes, B. A. Bbown (Jour. Amer. Soc. Agron., 14 
(1922), No. 7, pp. 257, 258). — A positive correlation of 0.271 ±0 053 was found 
in comparisons of the Green Mountain check with adjacent single-row potato 
plats, 3 ft. apart, with seed 12 in. apart in the row, at the Connecticut Storrs 
Station. Considering the conditions of the experiment, it Is concluded that 
yields of potatoes are not influenced by competition between single-row plats. 
Competition between varieties of soy beans and between varieties of oats is 
also described. 

Potato variety trials on different soil types, F. Bbttne {Illua. Lanfhr. Ztrj., 
42 (1922), No. 6S-64, pp. 259, 260). — Improved and comiiiercdal varieties of 
potatoes were compared on high moor, sand, and marsh soils near Bremen. 
Karaeke Pamassia gave high yields on all soil types, and recently improved 
varieties showed their suitability to moor land. 

Thieles Kuckuck, with 484 hu. r)er acre, averaged highest among the early 
sorts, and Kameke strains of Pepo and Pamassia, with 576 bu. and 555 bn. per 
acre, respectively, led the late varieties. Pamassia with 19.8 per cent, Klein- 
spiegeler Wohltmann with 18.3 per cent, and Thieles Kuckuck with 18 per cent 
were foremost in .starch content. The improved sorts showed a very low per- 
centage of starch on high moor land. The starch content of early varieties aver- 
aged 12 per cent on high moor, 16.2 on sand, and 17 per cent on marsh soil, 
and inter sorts on these soils contained 14.8. 17.6, and 17.5 per cent, respectively. 

Can ripened potato tubers develop further? Zade and K. Chbistoph 
(Ztachr PftanzenemMr. u. Dungung, 1 (1922), No. 4, Wirtarhaft.-Prakt., pp. 
16S-168). — Comparisons of tubers stored in moist and dry soils suggest an 
explanation of the apparent growth occurring after the death of the plants. 
Potatoes harvested late in the fall retain more moisture and soil than those 
harvested earlier. The amount of precipitation is greater in late fall than in 
late summer and early fall, giving such conditions that tubers in the soil suffer 
no shrinkage whereas those in cellars and heaps soon become lighter. 

Fertilizing sugar beets with superphosphates in 1021, O. Kyas. J. Pitba, 
and J. Ukban (Ztachr. Zuckerindua. Oechoslovak. Repub., 4^ (1922), No. S9, 
pp. 4d5-470),-— Sugar beets, fertilized with 40 kg. of nitrogen and 80 kg. of 
potash per hectare (35.6 and 71.2 lbs. per acre, respectively), alone, and with 
50, 75, and 100 kg. of phosphoric acid as superphosphate, were compared with 
untreated beets at 34 localities in Czechoslovakia in 1921. 

Although the fertilized plats gave noticeable increases over the untreated 
parcels in yield of beets, the increases caused by the different phosphorus 
applications were neither large nor consistent The smallest phosphoms appli- 
cation produced a decided gain in leafage as compared with the nitrogen and 
potash alone, but the heavier applications were not so effective in this respect. 
Practically no variation was noted in the average sugar content of the beets 

86867^^28 1 
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resardless of the treatment. Dry weather and other unfavorable conditions 
affected the results considerably. 

Concerning; yield deterioration in the older sugar countries, M. Bikd 
{Intermtl Sugar Jour., 2Ji {1922), No. 284, PP- 406, 7/^7). —Extensive observa- 
tions in various su^ar countries and especially in British Guiana suggest to 
the author that the diminished yields and the susceptibility of sugar cane to 
disease and insect pests are largely due to the lack of available plant food, a 
condition to be remedied by proper fertilizer treatment following soil analysis. 

Hubam clover (Melilotus alba annua), H. A. Melle {Union So. Africa 
Dept, Agr. Jour., 5 {1922), No, 4, pp. 321~S25, figs, 2). —Observations at Pre- 
toria and Groenkloof Botanical Stations showed Hubam sweet clover to be 
desirable to grow with kikuyu grass. It renovated the latter, supported the 
slender stems, and i»reveiited the grass from becoming sod bound. Hubam 
showed greater frost resistance than barley, alfalfa, and common clovers and 
is indicated as a substitute tor cowjieas. Seeding at different dates enabled the 
clover to tlovvcr throughout the year. 

A species of Trifoliuin beliaving like l>er8eem, A. Fioui {Agr. Colon 
[Italy], 15 {1921), No. H, pp. 415- 4^^* pi. 1; trans. in Jnicrnatl. Inst. Agr. 
[Rome], Intcrnatl. Rev. Sci. and Cuict. Ayr., 12 {1921), No. 12, pp. 1543-1550 ) . — 
T. squarrosum. a Mediterranean specdes said to be closely relateii to berseem 
{T. ale.randrlnum) but with a wdder distribution and apparently greater 
adaptability, is described, and its habitat is indicated. 

Wheat investigations. — II, Correlations between various characters of 
wdieat and flour as determined from published data from chemical, mill- 
ing, and baking tests of a number of American wheats, J. Zjnn ni 

Maine Sia. Bui. 304 {1921), pp. 351, 352). — The data presented concern the 
relationships existing betw'tHJU crude protein, dry gluten, gliadin, W'ater ab- 
sorption, hour yield, and loaf volume for the wlieats found in different parts 
of the country. An earlier contribution (K. S. K., 43, p. 641) considered pure 
lines. 

Crude protein content in the wheat is very closely and consistently correlated 
with protein in flour, dry gluten, and gliadin. Practically no relation is 
apparent between crude protein content in the wheat and flour yield. With 
some notable exceptions, a high jiositive correlation exists betw'een the (TUdi‘ 
protein in I lie wiieat and strength of flour as determined by the loaf volume. 
Tliere is generally iwen a higher, positive correlation between protein In the 
flour and loaf volume. 

Tile gluten content of the flour is very closely correlated with loaf volume. 
The intensity of association between these tw’o variables appears to be greater 
than that for protein in flour and loaf volume. There is generally a high, 
positive corri'lation between wet gluten content and loaf volume. AVitii some 
exceptions, a positive, fairly high correlation is observed between water 
absorption of the dough aud loaf volume. In normal, sound wheat appa- 
rently no signiflcaiit correlation exists between flour yield and loaf volume. 
Excepting for a few wheat groups, a positive and sometimes very high cor- 
relation is found betwetm gliadin content and loaf volume. 

Dry gluten content is generally highly correlated with gliadin content. 
Contrary to expectations, the limited data for dry gluten content and water 
absorption reveal no significant correlation betw’een these two variables. As 
indicated by the correlation ratio, loaf volume is associated more closely with 
gluten quality than with any other character considered. There appears to 
be a constant and fairly high correlation between the content and quality of 
gluten. 
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Foreign material in spring wheat, H. H. Black and 0. U. Haller {U, B. 
Dept. Agr., Farmers* Bui, 1287 (1922), pp. 22, figs. 12). — Foreign material in 
wheat Is defined, its increase in spring wheat and factors responsible therefor 
are discussed, the objections to foreign material are pointed out, and the 
benefits derived from clean wheat are indicated. Representative seeds of 20 
kinds of weeds and grain commonly found in spring wheat are illustrated. 
The injurious effects on the milling yields and baking qualities of the flour 
from wheat containing different amounts of corn cockle are shown graphically. 
Methods of cleaning wheat on the farm and at country elevators are outlined, 
with descriptions of cleaning machines and their functions. Tests with a 
recleaner for threshing machines have been noted earlier (E. S. R., 47, p, 91). 

Cocksfoot [orchard grass] seed, N. R. Foy (Neio Zeal. Jour. Agr,, 25 
(1922), No, 3, pp. 165-167, fig. 1).—A brief account of the production of cocks- 
foot seed (Daciylis gUymeraia) in New Zealand is presented with notes on 
germination and purity. 

In 1920“21, the total area in New 25ealand cropped for cocksfoot seed was 
17,527 acres, mostly in Canterbury Province, and a\eraging 155.46 lbs. per 
acre. The average germination at Wellington Biological Laboratory during 
6 years has ranged from 55 to 66 per cent. Tlie combined presence of Yorkshire 
fog. goose grass, and cat’s-ear usually indicates New Zealand seed. 

Spotted medick, R. W. Fenton (Jour Min Agr [London), 29 (1922), No. 7, 
pp. 643-648y figs. 2). — The characteristics of spotted medick (Mcdicago arahica) 
and its distribution in England are pointed out. The weed was probably intro- 
duced in wool and sheep pelts from South Africa and Australia. The fact that 
washings and cleanings from wool containing a varied assortment of seeds, 
including much spotted medick, are often juit on land by farmers explains the 
presence and absence of the weed in localities of similar soil and situation. 

Dusting with ammonium sulphate at rates of from 5 to 12 oz. to 8 sq. yds. 
gave the only successful results in eradication tests, with the heavier applica- 
tions giving the quickest action. Treatment in early spring and fair weather 
Is suggested for best results. 

The toll of weeds in Indiana, A. A. Hansen (Ind. Acad. Bci. Proc , 1921, 
pp. 105-109). — Bascfi on pnxluction during 1920, the tillage loss due to weeds 
is estimated to have amounted to $11,105,450; the loss due to reduced crop 
yields to $27,415,000; the discount loss caused by weed seeds in grains and 
seed stocks and weeds in hay to $3,394,920; the loss due to land rendered 
incapable of profitable cultivation to $100,000; the cost of clearing weeds from 
railroad rights of way to $150,000; the damage by turf weeds to $200,000; the 
cost of cutting roadside weeds to $157,000; the cost of cutting pasture weeds, 
waste place weeds, etc., to $1,050,0(K); and the miscellaneous loss to $500,000, 
totaling over $44,000,000, or approximately $14 per capita for tlie y('ar. Sugges- 
tions are offered as possible aids In the solution of this problem. 

Collected leaflets on weeds (London: Min. Agr. and Fisheries, 1922, pp. 86, 
figs. 26, pis. 5). — The leaflets assembled in this weed imiuual give a general 
discussion of wmls in Great Britain and their suppression, with detailed in- 
formntion concerning the characteristics, habitat, and eradication methods ap- 
plicable with broom rape, charlock, coltsfoot, couch or twitch grass, dodder, 
meadow' saffron, ragw'ort, spuri'ey, common thistles, and miscellaneous com- 
mon w(^ds. 

The introdnoed [weed] flora of Victoria, J. R. Tovev (Jour. Dept. Agr. 
Victoria, 19 (1921), No. 10, pp. 6U-818, figs. 6) — Since 1909, 75 species of 
plants have been recorded as having established themselves In Victoria, some 
proving useful as pasture plants but the majority being troublesome weeds. 
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Plants not previously recorded include glaucous star thistle (OartJmm$ 
fflaucus), Syrian thistle (CirHum syriacum), Salpichroa rhomboideaj and 
Viola odorata. Others showing further spread are Olaytonia perfoUata^ 
EfTagroHis majors Onaphalium candidiaHmum^ Hypericum androaaem/wmy Lao- 
tuoa acoHola^ lAnum galUcum, Nicamdra phyaaliaidea, Ononia artreati#, and 
purpurata* 

HOETICTOTTOE. 

[Report of the department of horticalture of the Arizona Station], F. J. 
Cbideb, a. F. Kinnison, and D. W. Albebt (Arizona Sta. Rpt. igni, pp, 587-592, 
59S-596). — In this progress report (B. S. R., 45, p. 438) for the year ended 
June 80, 1921, various projects are briefly discussed without Including data. 

Orchard fertilization studies indicated that leguminous cover crops are more 
Important in maintaining yield and vigor in citrus orchards than are commer- 
cial fertilizers. Sour clover (Melilotua indica) and common and hairy vetches 
were used with satisfaction when preceded by inoculation. Observations on 
the differences in air and soil temperatures and atmospheric humidity in two 
adjacent orchards, one in clean culture and the other in alfalfa, revealed lower 
temperatures and evaporation and higher humidity in the alfalfa-cropped 
orchard. 

A study at the Yuma Station on the effect of irrigation during blossoming 
time upon the set of fruit of the olive indicated inconclusively that watering 
at this period is detrimental to fruit formation. Results of pruning studies 
with the olive substantiate those of Bioletti (E. S. R., 46, p. 140), namely, 
that severe pruning reduces and retards the set of fruit. 

Variety tests with various fruits at the Salt River Valley farm and at the 
Yuma Station are briefly discussed. Of nine beet varieties, tested, Bassano 
and Crimson Globe were found of greatest merit. 

Plant breeding at Proskan, F. Hebbmann (Ber. Hoher. Staatl. Lehranat. 
Obat. u, Oartenbau Proakau, 1920-1921, pp. 105-114, 4)- — This is a further 

report upon experimental activities (E. S. R., 46, p. 734). 

Extended investigations in the transmission of heading and root characters 
In several forms of the genus Brassica showed that the root enlargement is 
apparently a dominant and heading apparently a recessive character. The 
practical absence of heading In the progeny of cultivated cabbage X wild cab- 
bage leads the author to suggest that It is fortunate for German gardeners 
that the wild cabbage occurs only upon Helgoland Island. The heading char- 
acter was transmitted only when both parents were of the heading type. 
Widely divergent crosses, for example, cabbage X white mustard, kohl-rabiX 
field mustard, and radish Xkohl-rabl, produced no seeds. Kohl-rabiX cabbage 
yielded plants showing an imperfect enlargement of the root, but of sufficient 
size to indicate the dominance of this character. 

In a comparison of cabbage and kohl-rabl transplants with those grown 
directly in the field, no evidence was obtained to show that transplanting had 
any effect on head or root development. A comparison of old and new cab- 
bage seed showed no difference except in the percentage of viability. 

Breeding studies with the tomato are reported, in which the author in cross- 
ing two divergent varieties, Courtet and Paragon, found that the segregation 
of characters occurred for the most part in conformity with Menders law. 
In a comparative study of the yield of F» tomato hybrids with those of the 
parent varieties, significant increases in yield and vigor were noted only in 
a few instances. 

The inclosure of strawberry blooms in paper and gauze sacks resulted In 
seeds possessing respective viabilities of 28 and 40 per cent. Neither brushing 
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the inclosed flowers nor applying poll^ from another plant of the same variety 
increased the viability of resulting seed, leading the author to conclude that 
self-pollination in the strawberry results in satisfactory seed formation. 

A strain of cucumber maintained for three successive years by artificial 
self-pollination gradually declined In vigor and productivity, but was restored 
to full strength by fertilization with pollen from another plant 

Greenhouse cucumber breeding, W. Stbong (Amer, Soc, Hort. Sci. Proo., 
18 (1921), pp, 211-21S). — Three varieties of cucumbers, Buttons Everyday, 
Fisks White Spine, and Princess, enter into the parentage of a new variety 
bred at the Vineland, Ontario, Horticultural Experiment Station. The fruits 
of the now variety average 8 to 10 In. in length and 2 in. in diameter, are 
dark green in color, and develop quite freely without the aid of artificial 
pollination. 

Vegetable culture, H. C. Davidson (London: Croshy Lockwood d Son, 1922, 
pp. VIII +H4, figs. 51). — An alphabetically arranged English text presenting 
brief cultural information for all the more common vegetables. 

Cyclopedia of hardy fruits, U. P. Hedeick (New York: Macmillan Co., 
1922, pp. VI1I+S70, pis. 16, figs. S25). — A comprehensive manual, illustrated in 
part in color, presenting historical and descriptive information pertaining to 
the species and varieties of hardy fruits grown in North America. The in- 
formation, although drawn largely from the fruit books of the New York 
State Experiment Station (E. S. R., 38, p. 42), is herein condensed and pre- 
sented in a less technical manner, with the purpose of extending its usefulness 
to fruit growers in general. The taxonomy, geographic origin, and distribution 
of the various species are briefly discussed. 

Seed bed and nursery problems for the fruit breeder, il. L. Lantz 
(Amer. Soc. Hort. Sen. Proc., 18 (1921), pp. 26S-267). — A general discussion 
relating to improved methods of handling fruit seeds in order to secure maxi- 
mum germination. 

Flower buds and the time of their formation, O. Kramer (Dent. Ohstbau 
/Ag., 68 (1922), No. 33, pp. 306’-308), — Studies conducted at Oppenheim, Ger- 
many, are reported, wherein the author determined the date of flower bud 
formation in several varieties of pear, apple, and cherry. The data, presented 
in tabular form, show that dilTerentlatlon occurred before the end of July in 
all the fruits studied. Considerable variation was observed between the pear 
varieties, with little or none in t))e cherries. Flower bud formation occurred 
14 days earlier in Winter Gold Pearmain than in Weisser Clarilpfel, an autumn 
apple, indicating that time of maturity of fruit had no bearing on time of 
fruit bud formation. 

Relation of temperature to blossoming in the apple and the peach, F. 0. 
Bradford (Missouri Sta. Research Bui. 53 (1922), pp. 3-51, figs. 9). — A critical 
study of pbenologlcal and meteorological records taken at Columbia, Mo., by the 
Missouri Station, at Wauseon, Ohio, by the U. S. D. A. Weather Bureau, and at 
Pomona, Calit, by the California Experiment Station, indicated the Inaccuracy 
us applied to the peach and apple of the hypothesis advanced by Reaumer 
(1735) and modified by later workers, namely, that a given summation of heat 
is required to bring plants to the blossoming stage. 

At Wauseon the time of bloom in the Late Crawford peach was apparently 
hastened by exceptionally high accumulations of heat in November and Decem- 
ber. The ying apple was, on the other hand, unalfected in the same years, 
indicating that the two species respond differently to heat Influences. The 
agreement In temperature accumulations to blossoming from year to year at 
one locality was found to vary with the length of time for which recorded. 
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indicating that temperature is not a consistently limiting factor. In the peach 
the amount of heat os measured in day degrees recjeived from January 1 to 
blossoming varied with the season and with the locality. The average tem- 
I)erature accumulation from January 1 to blossoming in the apple was mucli 
less at Pomona than at Columbia or at Wauseon. In general, at Columbia 
early blossoming apple varieties were affected by ordinary temperatures earlier 
than were late blooming kinds. 

Microscopical studies of apple buds at Columbia led to the conclusion that at 
least two factors, one stimulating development during the fall and the other 
stimulating development during winter, affect the season of blooming. Varie- 
ties blooming midseason are believed to have a mixed genetic composition in 
this respect Blossoms forced in the greenhouse behaved in a manner to indi- 
cate that the time of bloom is connected with the rest period rather than with 
differential temperature requirements. It is thought that varietal differences 
in the peach at Columbia are masked and might very well appear in a more 
southerly location. 

Pollination studies at Proskau, Ewert {Ber. Holier. Staatl. Lehr ami. Obst 
u. Qartenhau Proskau, 1920-J921, PP- "76-82, pgn. ^).— Observations upon several 
apple varieties showed that in general those varieties with long pistils pro- 
duced a larger number of seed per fruit than did varieties with short pistils. 
The author believes that this difference is due to the greater certainty of bees 
and other Insects pollinating the longer pistil blossoms. In referring to the 
pollen studies of Florin (E. S. K., 46, p. 39), the author points out that his 
own experiments have shown that the percentage of viable pollen varies in a 
single variety from year to year. 

The relation of cross-pollination to yield was shown in a Gold Pearmain apple 
orchard, in which an unexpected rise In yield in one part of the orchard was 
found to be correlated with the unexpected presence of a tree of another variety. 

Investigations of the cause of self-sterility in the Frtihste der Mark sweet 
cherry included a study of the reduction divisions of the pollen mother cells, 
in which it was found that the heterotypic and homeotypic cell division pro- 
ceeded In the normal manner, and that the haploid chromosome count was 
eight A viability test of the pollen in a 10 per cent sugar solution showed 
from 60 to 90 per cent of good grains. From these observations the author 
concludes that the cause of sterility in this variety does not lie In the male 
floral parts. 

The negative Influence of pinching upon size of fruit in the Oalville 
Blanc apple, G. RmfeRE and G. Ptchard {Jovr. Boc. Nall Ifort. France, 4- ^er., 
23 (1922), June, pp. 226-228). — A report of a test in which the average weight 
of the fruits was determined on three espalier-trained Calvllle Blanc apple 
trees submitted to different pruning treatments. Tree 1, in whieli those leaf 
shoots arising at the base of the fruiting spurs were pinched at the third 
or fourth leaf bud, bore 31 fruits, averaging 187 gm. ; tree 2, in which all leaf 
shoots were pinched except those at the base of tlie spurs, bore 24 fruits, 
averaging 170 gm. ; tree 3, receiving no treatment whatever, yielded 25 fruits, 
averaging 201 gm. The results, although described as preliminary, lead tlie 
authors to conclude that pinching leaf shoots has a deleterious effect on the 
size of fruit. 

Some results of priming investigations with peaches, M. A. Blake (Amer. 
8oc, Hart. Sci Proc , 18 (1921), pp. 213-222).--hi reiK)rting further (K. S. K., 
41, p. 239) upon peach pruning Investigations conducted at Vineland by the 
New Jersey Experiment Stations, the author discusses the effect of different 
amounts of pruning upon the vegetative development and the productivity of 
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young peach trees. Measurements of the first and second year growth on 
Stump, Carman, and Blberta trees showed that not only the total length 
growth hut also the number of branches was greatly increased in the second 
season. 

A study of the relation of the amount of pruning to yield Indicated that 
severe pruning of young peach trees materially retards and reduces early 
production of fruit. Observations upon eight iinpruned Carman trees showed 
an average production in their third summer of 58 Ihs , 8 oz., with a distinct 
correlation between yield and amount of growth. Yields, presc'uted In tabular 
form, for Stump, Carman, and Klberta trees submitted to various pruning 
treatments showed a much higher production in unpruned than in pruned 
trees. The lowest yields and the largest sized fruits were obtained from trees 
cut back severely in winter. Moderate pruning, sutUcient to insure ]>ro}>er 
development of tlie young tree, did not materially reduce the initial yield of 
(^.arman trees; while, on tiie other liand, severe pruning, in wliich (50 per 
cent or nHn-e of the growth was removed, did noticeably reduce production. 
Records of the comparative size and number of fruits on unpruned and pruned 
trees indicated that the number of fruits ratlier than the degree f>f pruning 
affected the size of tiie individuals. Tluit variety is also a factor in intiuenc- 
ing the size of fruit was seen in the Klberta, where a distinct tendency was 
noted for the production of large fruits on \oinig trees. In concluding, the 
author points out that the results show distinctly that priiuiiig operatiiuis on 
young trees, wherein (15 per cent or more of tla^ annual growth is removed, 
seriously affect the production of frint. 

Vineyard plans, F. T. Rioiann (Ca/i/oraia Stn. (Urc pp. 12, 

figs. 4 )- — Information of a pra<'t’cnl nature is presented relatne to tlu* \arious 
details of laying out vineyards, namel\, charting of tlH‘ position of tli(‘ \ines. 
roads, irrigation systems, permanent windbreaks, and inclosures. 

Breeding work with blackberries and raspberries, H. Xi:s.s i four. 
ity, 12 (1921), No. 10, pp. Jf/f9-Jfo5, figs. S ). — In (‘oinurtion witii a general review 
of bramble fruit bree<ling activities carried on at the Texas Experiment Sta- 
tion since 1009 (E. S. R, 43. p. 585). tlie author further describes .n successful 
attempt in crossing two aiipareiitly distinct species, RuOuh ruhriseivn and 
R. strigosus The Fi planis of this interapeciilc cross closely resembled the 
R. ftrigosu.^ parent, but were nearly sterile. Of the plants, however, five 
bore good crops of fruit, from which were raised a numerous Fa poiuilation. 
A study of four jilants seleetc^d from the Fa generation on account of desirable 
characters sliowed an extremely protracte<l fruiting period, extending from the 
middle of May to the middle of August, the latter part of the (‘ro]) being borne 
on shoots of the current season. The berries maintained their size and flavor 
throughout the entire period. 

Pruning young olive trees, F. T. Rioiftti (California Sta RuJ. 348 (1922), 
pp. 87-110, figs. 8 ). — The material presented herein was repiudeil in somewhat 
less detail In an earlier paper by the same autlior (E. S. R., 40, p. 140). 

Of the three types of iiruning compariMl on Mission olive trees at Davis, 
namely, (1) no pruning, (2) summer pruning in the flist and second growing 
seasons, and heavy winter pruning at the end of tlie tliird and fourth growing 
seasons, and (3) heavy winter pruning at the end of the first, second, third, 
and fourth growing seasons, much the better results were obtained from no 
priming. The unpruned trees not only de\ eloped a more symmetrical form 
hut also bloomed and fruited much earlier than the pruned trees. Measure- 
ments of trunk circumference at 25 cm. (about 10 in.) above the ground, re- 
corded at 18, 25, and 40 months after planting, showed that heavy pruning 
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materially decreased trunlc development. Even the lightly summer iwuned 
trees In group 2 were 18 per cent below the unpruned at the end of the first 
two years. In respect to height of trees at the end of 40 months, the unpruned 
trees were found to be more than twice as tall as those in group 2 and nearly 
three times those in group 3. In May of the sixth year, 61 months after plant- 
ing, 5.7 per cent of the unpruned trees, 60.5 per cent of group 2, and 91.7 per 
cent of group 3 trees failed to blossom. On a basis of 100 for the amount of 
bloom on the unpruned trees, those in group 2 graded 11 and those in group 3, 
4. Practical recommendations based on the results of the experiments are 
given in the text. 

Fertilizer experiments with citrus trees, R. S. Vaius (California 8ta. Bui. 
S45 (1922), pp. 465’-512, figs. 16 ). — This is a report for the period 1907-1920 on 
fertilizer experiments conducted at five California points, namely, Riverside, 
Arlington, Ontario, Chula Vista, and Naranjo. 

The Riverside investigations, begun in 1907 and located on a carefully 
chosen site, embrace a study of 17 different fertilizer combinations on oranges 
and lemons. Evidence was obtained to show that nitrogen is the most es- 
sential plant food; however, when used in concentrated forms like nitrate of 
soda and dried blood this material was found to induce the development of 
mottle leaf, a condition which rendered the trees practically useless. Trees 
receiving no nitrogen were decidedly unproductive, even when supplied with 
phosphoric acid and potassium. No evidence was found to indicate that 
phosphoric acid and potassium when used in conjunction wtih nitrogen had 
any effect on yield. Bulky organic manures were effective in promoting yield 
and in limiting mottle leaf in the Valencia and Lisbon lemons. The manured 
plats produced 50 per cent more fruit than the dried blood or complete fertilizer 
plats. The addition of winter cover crops to manured plats gave better re- 
sults than manure and clean culture. 

The value of nitrogen in the form of manure was further emphasized in an 
experiment at Arlington Heights, in which several different fertilizer treat- 
ments were compared in a test of various methods of renovating a run-down 
citrus grove. Although chemical fertilizers were much more rapid than manure 
in Influencing the yield of trees, at the close of five years the manured trees 
were not only yielding as well as those of any other group but were better 
colored and more vigorous. The plats mulched with alfalfa hay showed striking 
yield increases, but by the fifth year the trees were seriously affected with 
mottle leaf. The use of winter cover crops showed no particular advantage 
on any of the fertilizer plats, and on the manured plats the yields were dis- 
tinctly less with cover crops than with clean culture. On unfertilized plats 
cover crops had a slightly depressing effect in the second and third years, 
followed by beneficial results in the fourth and fifth seasons. The best fruit 
was obtained on the dried blood plat. Under the conditions obtaining in the 
experiment, phosphoric acid and potassium were not found to be essential. 

In experiments at Ontario, fertilizer and cultural tests were carried on in 
an orchard 16 years of age and badly neglected at the commencement of the 
experiment, Yields of the first year indicated that the quantity of nitrogen 
was much more important than the source. Mulching had more effect on 
yield than clean culture or cover crops with or without lime, but was, as In 
the other experiments, followed by mottle leaf, which became so prevalent in 
the fifth year as to affect production materially. The six-year average yield 
on the cover cropped areas of all the plats was identical with the yield of 
the clean cultivated areas. However, Ih the sulphate of ammonia plat, that 
portion ui>on which cover crops were grown was markedly superior in yield 
and appearance to the clean cultured section. The apparently deleterious effect 
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of cover crops on the complete fertilizer area Is believed to be due to the lack 
of sufficient nitrogen for both the trees and the cover crop. 

In a cooperative field fertilizer and cultural test with lemons at Chula Vista 
the basined and mulched trees made the greatest growth and yielded the most 
fruit. Unfertilized trees were decidedly inferior in color and size and came 
into bearing later than the fertilized. Cover crops did not show any signih 
cant effect on yield, except in one Instance where they were supplemented witli 
lime. The results of a similar test with navel oranges planted in 1907 near 
Naranjo were seriously disturbed by poor drainage and gopher injuries. 

The different California citrus soil types are briefly discussed. In general 
conclusion the author points out that all the experiments have shown the value 
of nitrogen, and that no definite benefit has occurred from the use of potassium 
or phosphoric acid either when used alone or in conjunction with other materials. 
Limestone proved of no value except at Chula Vista. Mulching when practiced 
for a period of two or three years proved of value in renovating (‘itrus orchards, 
hut further continuation resulted in the develojmient of serious mottle leaf 
conditions. Cover crops gave such conflicting results in the several tests that 
no general conclusions relative to their value or use were deduced. Groves 
which have suffered severely from the lack of fertilizers were greatly improved 
by the application of nitrogen, especially In the form of bulky organic materials. 

All about coffee, W. H. Ukebs {New York: Tea and Coffee Trade Jour. Co., 
1922, pp, XXIX +796, pis. 18, figs. 070). — An exhaustive monograph dealing 
with the history, botany, literature, manufacture, and utilization of coffee. 

Almond pollination, W. V. Tufts and G. I. Philp {California Sta. Bui. S40 
{1922), pp. SSS, figs. 15). — With slight additions, this bulletin is practically 
identical with an earlier publication (E. S. R., 41, p. 148). 

The cinchona (quinin) industry in Java, W. N. Sands {Malayan Ayr. 
four., 10 {1922), No. 3, pp. 65-86), — A general account dealing with the produc- 
tion of quinin. 

London trees, A. D. Webstkr {London: Swarthmore Press, 1920, pp. XI I + 
218, pis. 32), — An illustrated manual on tree species which succeed in liondon, 
England. 

Willow culture, E. Leboux {OsidricuHure: Culture, de VOsier et Vanneries 
d'Osier. Paris: J. B. Bailli^rc d Sons, 1921, pp. XII+S52, figs. 183). — A general 
account dealing with specie.s of willows suitable for basket making, with notes 
on their •culture, protection from insects and other enemies, and the manu- 
facture of baskets and various other articles. 

Features of the flora of Mount Rainier National Park, J. B. Fleet 
([t/. -8.] Dept. Ini., Natl. Park Serv., 1922, pp. 50, figs. 40).—A circular of 
general information which, through the media of discussion and remarkably 
clear illustrations, imparts information concerning the floral beauty of tlie 
park. 

The culture of pot plants In rooms, greenhouses, and frames, H. C. 
Davidson {London: Crosby Lockivood d Son, 1922, pp. VII +154, figs, 63 ). — 
A small English text presenting information relative to the culture of glass- 
liouse and other protected plants. 


POEESTEY. 

Forestry and our laud problem, H. G. Wallace {Anier. Forestry, 29 
{1923), No. 349, pp, 14-18, figs, 6), — A constructive article emphasizing the 
seriousness of the forestry situation In the United States, and pointing out 
the Importance of lumber in our national life and the need of intelligent 
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utilization of the vast areas of cut-over lands which are now Idle and which 
are for the most part adapted primarily to the growing of forest cropa 
The extension of the national forest program is urged to include areas in all 
the timber-producing States. 

Development of cooperative shelter-belt demonstrations on the northern 
Great Plains, R. Wilson and F. E. Cobb (^7. iSf. Dept, Agr. Bui, lllS (192S)y 
pp. 28, figs, 15 ), — Demonstration shelter-belt plantings on the northern Great 
Plains area, a region characterized by low annual rainfall, high summer and 
extremely low winter temperatures, and frequent strong winds throughout the 
year, have shown that, with proper selection of species, adequate preparation 
of the soil, and good care during early life, plantations can be successfully 
established. A study of a considerable number of species indicated that box 
elder, green ash, white elm, and caragana were particularly well adapted to 
this area. Other species, the northwest poplar, chokecherry, buffalo berry, 
Russian oliv€% Black Hills, white, and blue spruces, and Scotch and jack 
pines, gave promise of adaptability. 

For the conservation of moisture and destruction of weeds it is recommended 
that clean summer fallowing i)reeede actual planting. Clean culture was found 
to be essential during the young life of the plantations. Seed i)rocured from 
native tree.s yielded lundicr seedlings than that imported from southern an<1 
eastern localities. 

Measurements taken in 1920 of the height growth of trees in 349 plantations 
distributed Over four States showed an average of 6.7 ft. for box eld(»r and 4 
ft. for caragana trees idanted in 1916. Norway or Carolina poplar made the 
gi-eatest height growth, ]>ut was continually killed back by freezing. Spacing 
experiments, I hough incomplete, indicate that the distance, 4 by 8 ft., commonly 
used in the demonstrations, is too close. 

The shelter belt as an asset on the Iowa farm, I. T. Book {loira Agi\ Col. 
E.vt Bui 108 {1922), pp. 16, figs 10). — A general account dealing with the 
estal)lishm(*nt of nursery belts in the open prairie regions of Iowa and present- 
ing information relMtI^e to desirable nursery stock, methods of planting, 
])lanting plans, plant materials, etc. 

Studies in forest tred seeds: Seed storage and chemical treatment, E N. 
Mttnns {Jour. ForcMry, 20 {1922), No S, pp. 516, 317). — Following treatment 
with several different fungicidal materials, namely, formaldehyde, hydro- 
chloric and sulphuric acids, copper .sulphate, and steam, western yellow pine 
seeds were stored in small bottles from 1915 until 1921 and then tested for 
germination With the excei)tion of the steamed lot. all the seeds show’ed a 
marked inci>enso in germination ns compared with chock lot, leading the 
a.uthor to conclude tliat fungi or microorganisms of some nature have a v<‘ry 
important relation to successful seed storage, exerting, p(Thaps, an influence 
equal to if not gi’eater than that of the method of storing. 

A new liyhrid pine (Pinus palustrisXP. taeda) , TT, H. Chapman {Jour. 
Forestry, 20 {1922), No. 7, pp. 729~7S/t, pi. 1) — A natural hybrid form of pine, 
P. palustrisXP. taeda, found at several different points in Louisiana Is deemed 
of promise on account of containing desirable characters of both parents, 
namely, the resistance to fire and oleoresin content of the longleaf pine and 
the rapid growth of the loblolly pine. Furthermore, It Is believed that the 
hybrid will he less attractive to hogs than are the seedlings of the longleaf 
pine. It is suggested that the hybrid, if capable of producing fertile seed, 
should be propagated. 

Forestry among the giants, W. Metcalf {Amer. Forestry, 28 (1922), No, 
S47, pp, 643-654, figs, ii).— A comprehensive and well illustrated article deal- 
ing with Sequoia sempervirens, the const redwood of California. 
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Emphasis is placed on the rapid growtii of the species in early life, the re- 
markable yields of well stocked stands, and the ability of the species to re- 
produce abundantly from root sprouts. The scarcity of natural seedlinj.’^s is 
believed to be due in part to the fact that the seed of old trees has very poor 
viability. Studies In reproduction indicated that with proper control of fires 
on cut-over lands fair natural restocking will take place. It was found that 
seedlings could be produced satisfactorily in the forest nursery. From an 
economic viewpoint it is estimated that not over 10 per cent of the redwood 
lands will ever be adapted to agriculture, and it is urged that the remainder 
be utilized in the permanent production of this valuable timber. 

Preliminary results with exotic forest trees at Mont Alto, Pa., cl. S. 
Pkbby {Jour. Forestry, 20 (1022), No. 7, pp. 755-7.^^). — Des^'ribing as exotic all 
trees which are not native to Pennsylvania, the author presents information 
on the behavior of 26 such sp(‘cies in the forests nurseries at Mont Alto. Many 
of the introduced trees were unable to survive the weather conditions. 

DISEASES OF PLANTS. 

Plant pathology, J. (i. Pkown (Arizona Sta. Rpt. 1021, pp. 606-015, figs. If). — 
A brief account is given of date rot, which has been previously reported upon 
(E. S. R , 44, j). 246). In connection with this disease the author reports having 
isolated from disea.sed leaves and fruits several organisms, and among them 
siiecies of Macrosporium, Alternuria, tind Helminthosporium liave been shown 
by inoculations to i)e actively parasitic on tiie unripe fruit. In addition to 
tliese, species of Aspergillus, Peiiicillium, Sterigmatocystis, and a bacterium 
liave iieen isolated from diseased leaves. All of the organhsms are being studied 
in soiiio dettiil, and attempts are being made to determine the relative sus- 
ceiitibility of varietu's tis well as means for control. Preliniinar.\ c.viierinKan.^ 
Inive indicated that si)raying with a 4 4-^ 1 0 Bordeaux mixture protected the 
fruit from rotting. 

Attention is called to tlie cotton black arm and angular leaf spot diseases 
which are due to Bacterium malvacearum. The causal organism is borne by 
tl)e seed, and it is suggested that tills could be treated with sulphuric acid to 
secure control. Tiiis disease .seems to be most prevalent in fields of Pima 
Egyptian cotton. Experiments are in progress to determine whether tliere is 
any dlroct relation between tlie occurrence of alkali in the soil and suscepti- 
bility to disease. 

An outbreak of bacterial rot of lettuce was reported as liaving taken place 
in the spring of 1921, and laboratory studies have sliown the presence of two 
bacteria which are capable of rotting healtliy heads of lettuce. Studies are 
said to be in progress to determine the identity of bacteria and tlie source of 
infection. 

Notes are given of diseases observed on a number of economic plants. 
Among them, attention is called to a grape rot, the cause of which is un- 
known. Wlien attacked by this disease, the unripe fruits of white varieties 
be(;ome spotted with soft, brownish, semitranslucent areas. I.ater the fruit 
shrivels and rotting begins, the spots becoming bronzed, later turning to 
purple. 

Report of the Dominion Field Laboratory of Plant Pathology, St. Catha- 
rines, Ont., W. H, Rankin (Canada Expt. Farms, Div, Bot. Interim Rpt„ 1921, 
pp. S7-9S, fig. 1). — As regards the experiment on control by surgery of peach 
canker, It is thought safe to state tliat the disease spreads easily In tlie growing 
season, newly diseased trees showing slight symptoms in late autumn and 
severe attack the following spring. The eradication of diseased trees is 
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recommended until better methods of control are known, and the removal 
should be accomplished as early in the season as possible. 

Studies on the nature of susceptibility are outlined. The plant disease 
survey gave as a main result a modification of the plan which is indicated. 
Miscellaneous reports deal with spraying and dusting trials with various 
fruits, leaf curl or yellows of red raspberries, the seasonal history of brown 
rot of stone fruits, white pine blister rust, mosaic and leaf roll of potato, 
extension activities, lightning injury of field-grown tomatoes, and studies In 
electroculture. 

Report of the Saskatoon Laboratory of Plant Pathology in cooperation 
with the University of Saskatchewan, and the Dominion laboratory at 
Indian Head, for 1920—21, W. P. Fbaseb {Canada Expt, Farms, Div, Bot, 
Interim Bpt., 1921, pp. 9S-108). —No systematic survey of plant diseases was 
carried out in western Canada during the year, but many field observations 
were made, and the most important of these are here recorded, including those 
on wheat, rye, barley, oats, flax, sunflower, pea, bean, potato, black currant, 
aster, rhubarb, western rye grass, awnless brome grass, and timothy. 

Experimentation to determine the pffect of stem rust on different varieties 
of wheat and emmer and also to determine the biologic forms that will 
develop under varying conditions was carried out cooperatively, and tlie 
results are tabulated with discussion. 

The western rye smut investigation experiments show, as did those carried 
on in 1918-19, that the smut is readily controlled by the ordinary formalin 
treatment. No injury to the seed was evident. These experiments also sliow 
that the spores remain viable for at least one year. Smut studies in the 
laboratory showed spores to germinate readily in sugar solution, sporidia 
being developed in abundance, indicating that this smut belongs to the seedling 
infection group. The smut belongs under Ustilago and is closely related to 
U, hrornivora. The species has been tentatively named U. apropyn. 

As regards studies on the overwintering of the uredospores of stem rust of 
wheat the results confirm the experiments of previous years, indicating that th<* 
uredospores may overwinter on grasses. No field evidence, however, was 
obtained to .show that spring infection comes from this source. 

The first spr.ng appearance of stem rust was investigated, and data are re- 
corded for 10 places. Rust first appeared on barberries and was collected next 
on grasses in the vicinity. The next collections were on wheat, and the rust 
seemed to spread from wheat to grasses. No evidence was obtained that the 
rust wintered on grasses and spread to wheat. 

Experiments to determine the distribution, time of appearance, and nature 
of the strains of wheat rust present begun in .January, 1920, showed clearly 
that strain XVII (Stakman) was much more common and widely distributed 
in 1919 and 1920 than the other strains. It was also present In greater abim- 
dance and appeared earlier in the season. In 1919 strain IX was much more 
abundant at Saskatoon than in 1920, White spring emmer in the field being 
heavily rusted. 

Regarding stripe disease of barley, experiments were carried on to deter- 
mine the best means of control for Helminthosporium gramineum, badly dis- 
eased seed of three varieties being used. It appears from the result that 
soaking the seed in formalin for two hours gives the most satisfactory control 
of the disease. No Injury to germination was apparent, though no tests were 
made. 

The barberry and buckthorn survey has established that not many barberries 
or buckthorn have been planted In the western part of Canada except in some of 
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the larger cities. The barberry survey in Manitoba In 1920 showed that the 
buckthorn, like the barberry, is mostly confined to Winnipeg, where it is abun- 
dant. The buckthorn was frequently rusted, especially in the parks. 

Brief notes are given by J. Adams on economic and systematic botany. 

Anaerobic bacteria in plant tissues, J. Dxtfbenoy (Phytopathology, 11 
(1921), No. 8, p. Si4)- — The occurrence of anaerobic bacteria in tumors on 
Pieea ewcelsa and in diseased roots of Juglans regia Is reported, and attention 
is called to the fact that in studying many diseases parallel cultures under 
aerobic and anaerobic conditions should be made. 

Internal aecia of Pnccinia albiperidiia, M. W. Taylob (Phytopathology, 11 
(1921), No. 8, pp. S4S, fig. 1). — The occurrence of internal aecia of P. alhi- 
peridia in mummified fruit of Ribes glandulosa is reported. 

The pathology of Lupinns arboreus, with special reference to the decays 
caused by two wound parasites, Oollybia velntipes and Pleurotus ostreatus, 

A. S. Rhoads (Phytopathology, 11 (1921), No. 10, pp. 889-404, pis. 5).— The 
occurrence is reported of C. veluUpes and P. ostreatus, both as wound para- 
sites and saprophytes, on dead stems of L. arborcus, an arborescent shrub 
growing in sand dunes near San Francisco. Infection is commonly through 
Insect tunnels, split crotches, and dead twigs. The author recommends the 
planting of L. rharnissoni for a sand dune cover instead of L. arboreiis, as the 
former species is not subject to attack of the boring insects. 

Sunburn and aphid Injury of soy beans and cowpeas, F. Gibson (Arizona 
Sta. Tech. Bui. 2 (1922), pp. 4^-40, plf^. 2, fig. 1). — A study is reported ot sun- 
burn and aphid injury of soy beans and cowpeas, the attention of the author 
having been called to the injury in the fall of 1920. In 1921 plats were planted 
with several varieties of .soy beans and cowpeas, and investigations were car- 
ried on during the growing season. The first indication of disease is said to be 
the appearance of small brick-red spots on the upper surface of the leaves, 
usually within the veins. Later the size of the spots increases, and a fungus 
growth is observed. Similar spots have been noteil on pods of some varieties of 
soy beans, but not on pods of cowpeas. As a result of inoculation experiments, 
ir was found that the primary cause of the disease is the sunhiirning of the 
leaves or aphid injury, the fungus infection being secondary. The fungus, 
which was isolated and studied at length, is technically described as Altemaria 
airans n. sp. 

Wilting caused by walnut trees, M. T. Cook (Phytopathology, 11 (1921). 
No. 8, p. Attention is called to numerous cases of wdlting of p<>tato and 

tomato plants grown in the immediate vicinity of walnut trees. Other crops 
did not seem to be affected in this way, nor did other trees cause wilting of the 
crops. 

The mycoplasm theory; Is it dispensable or not? J. Eriksson (Phyto- 
pathology, 11 (1921), No. to, pp. SS5-S88). — A brief review is given of work by 
Pritchard (E. S. R., 26, p. 143), Beaiiverie (E. S. R., 32, p. 642), and Hunger- 
ford (B. S. R., 37, p. 751), in which evidence of sorl of rusts wdthin the seed 
coats of grains is claimed. The author holds that the occurrence of such bodies 
does not disprove his theory, and he offers additional data from studies of 
Phytophthora infestans on potato and Peronospora spinaciae on spinach to 
confirm his previous claims. A number of other fungi are mentioned, In which 
the author believes mycoplasm symbiosis is a part of their life cycle. 

Resistance of barley to Helminthosporlum sativum, H. K. Hayes and 

B. C. Stakman (Phytopathology, 11 (1921), No. 10, pp. 408-411 ). — In connection 
with experiments on the production of a smooth-awned barley, the question of 
resistance to H, satimm was considered. In the first group of crosses pro- 
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diieed all were found susceptible to the fungus, and, In addition, they had 
undesirable agronomic characters. Later crosses that have been carried through 
the Fs generations were found desirable from the standpoint of yield and 
quality, and the plants were quite resistant to the attack of this fungus. As a 
result of this experiment, the authors believe that resistant varieties of any 
botanical group of Hordeuin can be produced. 

The dusting of wheat for bunt or stinking smut, F. D Hkald and L. J. 
Smith (Washington Col. Sta. Bill. 171 (1922) ^ pp. S~28, figs. .'>) —This publica- 
tion Is a revised edition of Bulletin 168 of the station (E. S. R., 47, p. 648) and 
includes additional data derived from experiments on smut control carried on 
in 1922. The eflicieiicy of copper carbonate was again confirmed, artificial 
smutting having been resorted to. Tests were made of n number of proprietary 
compounds, among them one containing copper carbonate and another an or- 
ganic mercury comiK)und. The proprietary compound gave better protection 
than pure cop;>er carbonate carrying the same amount of copper. The mercury 
compound did not give as good control as the copper compounds Field trials 
are reported with winter wheat in which the relative efliclency of sulphur, 
copper sulphate, copper carbonate, and formaldehyde were compared, and while 
there was some variation In the results, in general (‘opper carbonate gave the 
best average control. 

A dry-rot disease of alfalfa roots caused by a Fusarium, W. P. Oottam 
(Phytopathology, 11 (1921), No. 9, p. 883). — A root disease of alfalfa, which is 
said to be of considerable importance in southern Utah and possibly also in 
Arizona, is attributed to a species of Fusarium. 

Black arm of cotton: A successfnl method of control, J. G. Bkown (/Irt- 
eona Stn. Timely Hints for Farmers, No. U2 (1922), pp. 8, figs. 4). — Directions 
are given for the treatment of cottonseed with sulphuric acid for the control 
of bacterial diseases of cotton caused by Bacterium malvacearum. 

Investigations of heat canker of flax, C. S. Reddy and W. E. Buentzel 
(U. S. Dept. Agr. Bui. 1120 (1922), pp. 18, pis. 5, figs. The results are given 

of cooperative Investigations with the North Dakota Experiment Station on a 
nonparasitic disease of flax which at times has caused considerable loss In 
production. When attacked by this disease the cortex of the stem is killed 
at the surface of the ground, and sooner or later the cankered plants fall over. 
In the experiments reported, flax was cankered only during and immediately 
following very hot days and usually when the plants were less than 4 in. high. 
Evidence was obtained that indicates that heat canker of flax results from a 
combination of succulence in the young flax plants and high temperatures of 
the surface soil in immediate contact with the stems. It is believed that thicker 
seeding and early sowdng, possibly running the drills north and south, would 
lessen the liability to injury. 

Lanas [disease of potato] and its control, ITT, H. .Tensen (Proof sta. 
Vorstenland . Tabnk [Dutch East Indies], Afcded. 88 [1919], pp. 35-53 ). — The 
two earlier numbers of this series have been noted (E. S. R., 39, p. 149). In 
the present contribution, the author deals chiefly with means of infection, 
including village manures and running water as spore carriers and with 
measures looking to control, Including fungicidal treatment of manures. 

Parasitism of Sclerotium rolfsii on Irish potatoes, H. A. Edson and M. 
Shapovalov (Jour. Agr. Research [U. -S.], 23 (1923), No. 1, pp. 41-46, pis. 3).-^ 
Oh account of a lack of deflnlte information regarding the type of decay on 
the potato and the mode of destruction of the host cells by S. rolfsii, the 
authors have conducted an investigation of the subject, and have given the 
results of their studies of natural and artificial infections with the organism. 
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It is claimed that Infection of the Irish potato plant with S. rolfaii may 
manifest itself in a variety of symptoms which may be grouped according to 
their appearance as seed-piece rot, damping off, stem rot, wilt, and blight. 

Infection of the potato tuber results in a progressive soft white rot, which 
may take on the so-called melter form with profuse extrusion of liquid. 

The destruction of the host tissues may be accomplished without liyphal pene- 
tration by means of digestive enzyms. 

Existence of varietal strains in the fungus is evident from the authors’ in- 
vestigations. 

A Phytophthora foot rot of rhubarb, G. H. Godfbky (Jour. Agr. Research 
[U. S.], 2S (1923), No. Jf, pp. 1-26, pis. 12, figs. S).—A description is given of a 
disease of rhubarb caused by F. parasitica rhei n. var. The organism is said 
to be quite distinct from that recently described by Beach (K. S. R., 48, p. 48). 
The disease is said to be primarily a foot rot and root rot, and it results in 
rapid and complete destruction of the plants. Prolonged warm, wet weather 
is said to be requisite for the development of this disease. The distribution of 
the disease has not yet been definitely detennined, but it is known to occur 
in Maryland, Virginia, and the District of Columbia. Limiteil control experi- 
ments have indicated that spraying with Bordeaux mixture combined with 
sanitary measures would offer practical means of control. 

Seed transmission of soy bean bacterial blight, J. B. Kkndetck and M. W. 
(iARDNER {Fhyiopathologu, 11 {1921), No. 8, pp. S40->S42, pi. 1). — As a result of 
considerable investigation, the authors have found that the bacterial blight of 
soy bean is transmitted with the seed from diseased pods. In studying the 
organism, it was found that it closely resembled Bacterium glycineum, which 
is by some authors considered Identical with B. sojae. 

Notes on Phoraa insidlosa found on Sudan grass, C. Rumbotj) and K. K. 
Tisdale {Phytopathology, 11 {1921), No. 8, p. 345). — The occurrence of the 
above fungus on the leaves of Sudan grass grown on the Arlington Expcri- 
im'iital Farm, near Washington, D. C., is reported. 

^fiiiimuiii incubation period.s of causative agent of curly leaf in beet 
leafhopper and sugar beet, H, H P. Severin {Phytopathology, 11 {1921), 
No. 10, pp. 4^4"4’''9, figs. 4)' — The author claims that a study of more than 
20,000 beets grown from seed failed to show a single case of curly leaf, indi- 
cating that the disease is not carried by the see<i. The relation of the beet 
leafhopper to this disease has been repeatedly demonstrated, and there is 
said to be no evidence to show that the be(‘t leafhopper acts as a mechanical 
carrier of the cause of curly top. Exi>eriments were carried on to determine 
the minimum time required by the leafhopper when fed on infested beet leaves 
to incubate the cause of the disease. The minimum incubation period of the 
causative agent w^as found to be 4 hours at temperatures between 303 and 
94® F., with a mean of 100®, and 6 days at temperatures ranging from 93.6 to 
53.3®, with a mean of 72.8®. 

Mosaic disease of sugar beets, W. W. Robbins (Phytopathology, 11 {1021), 
No. 9. pp. 349-365, figs. 8; ahs. in Phytopathology, 11 {1921), No. 1, p. 48).— 
According to the author, mosaic disease of sugar beets has become prevalent 
in both steckllng and seed beet fields in northern Colorado and western Ne- 
braska, and it also occurs In a number of commercial beet fields. Tills disease, 
which is said to be quite distinct from curly top, is characterizeil by the mot- 
tling of the leaves which may or may not be associated with malformation. 
Tiie cause of mosaic Is said to be carried by aphids, and under greenhouse 
conditions the incubation period on seed beets was about 24 days and on seed- 
ling plants from 12 to 18 days. No evidence was found indicating that the 
disease was transmitted through the seed. 
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A note relative to the recent appearance of the sugar cane downy mil- 
dew in the Philippines, W. H. Weston, je. (Phytopathology, 11 (1921), No. 9, 
pp. Sll-S75).—The occurrence of Sclcrospora sacchaH on sugar cane In the 
Philippines is reported, the Infection apparently having been introduced on 
cane cuttings imported from Taiwan (Formosa). 

Tobacco diseases in the Vorstenlanden, H. Jensen (Proefsta. Voretenland. 
Tahak [Dutch East Indies], Meded. 40 (1920) ^ pp. 171, pis. 59, figs. S6 ). — 
Tobacco diseases in the Vorstenlanden (Soerakarta and Jogjakarta) are treated 
in systematic detail. This treatment is followed by an account of animal pests 
of tobacco, including nematodes. 

Studies on tobacco mosaic, H. Jensen (Proefsta. Vorstenland. Tahak 
[Dutch East Indies], Meded. SS (1918), pp. 57-06, pi. 1). — From studies indi- 
cated it appears that recovery of tobacco plants from mosaic may extend so 
far that the younger leaves do not show the disease, which may also cease to 
be noticeable in some of the older leaves. The plant as a whole, however, 
retains the disease. 

Tobacco resistant to Phytophthora nicotianac, A. p^Angbemond (Proefsta. 
Vorstenland. Tahak [Dutch East Indies], Meded. S7 (1919), pp 29, pi 1 ). — 
Tobacco in the Vorstenlanden is severely attacked at all developmental stages 
by P. ntcotianae, causing the disease known as lanas. Certain varieties which 
are indicated are not affected, and further attempts at segregation of resistant 
varieties are recorded. The same distinction is drawn by the author, as pre- 
viously by .Jensen (E. S. R., 37, p. 553), between lanas and the disease known as 
Her, which Is said to be caused by Bacterium solanacearum. Young plants on 
the beds can he effectively protected by spraying with Bordeaux mixture. 

Control of Phytophthora nicotianae in the Vorstenlanden, A. d’Angre- 
MOND (Proefsta. Vorstenland. Tahak [Dutch East Indies], Meded. 59, pp. 
59, pis. S, figs. 4). — Referring to the contribution by Jensen and to that by 
himself above noted, the author gives an account, with English summary, of 
studies and experimentation looking to the control of the tobacco disease known 
as lanas and caused by P. nicotuinne. The control measures include avoidance 
of dessamlst (a compost fertilizer from the dessas or villages), the removal and 
destruction of all affected plants, and the use of Bordeaux mixture on the to- 
bacco beds. 

The false mildew of tobacco introduced into the United States from the 
Dutch East Indies? B. T. Palm (Phytopathology, 11 (1921), No. 10, pp. 
450-452 ). — The author thinks that the evldt'nce produced (E. S. R, 45, p. 247) 
indicating that Penmospora hyoscyami could have been introduced into the 
United States on tobacco mats frew the Dutch East Indies is very slight. 

Sand drown, a chlorosis of tobacco due to magnesium deficiency, and 
the relation of sulphates and chlorids of potassium to the disease, W. W. 
Garner, J. K. McMurtrey, 0. W. Ba(^on, and E. G. Moss (Jour. Agr. Research 
[V. 8.], 25 (1925), No. 1, pp. 27-40, pis. 7). — ^The results are given of cooperative 
investigations carried on by the Office of Tobacco Investigations, IT. S. D. A., 
and the North Carolina Experiment Station on n disease of tobacco character^ 
Ized as a type of chlorosis in which the green and yellow pigments of the 
chlorophyll are affected. In extreme cases the color of the tissues may become 
almost pure white. The disease Is said to be scarcely less evident in the 
cured leaves than in the green leaves in the field. 

The investigations have shown that the disease is due to magnesium defi- 
ciency and is markedly aggravated by an increased sulphur supply. * On this 
account the use of potash salts of high purity and, especially, pure forms of 
potaaBlum sulphate have resulted in serious damage to the crop. The need 
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for magnesium can be readily met by the use of sulphate of potash containing 
magnesia or by applying lime containing magnesia. In view of the Investi- 
gations in this disease, the authors suggest that in interpreting fertilizer 
action the sulphur, magnesium, and calcium commonly contained in complete 
commercial fertilizers should be taken into account as well as the usual 
elements. 

In connection with this investigation, the authors describe a new method of 
conducting pot cultures in the study of fertilizer problems. 

Leaf curling in tomatoes, H T. GUssow {Phytopathology, It {1921), No. 9, 
pp. S80-S83, fig. i).— Attention is called to the curling of the leaves of tomato 
plants grown as single stems and tied to stakes or other supports^ This is 
attributed to increased root pressure, and it Is believed that if the plants were 
pruned to two or three shoots the difficulty would be obviated. 

Sunburn and tomato fruit rots, M, T. Cook {Phytopathology, 11 {1921), 
No. 9, pp. 379, 3H0, figs. 3). — Attention is called to the occurrence of sunburn 
on tomato fruits that are more or less exposed to the sun, especially when 
the vines have been defoliated by Septoria lycopersici or other causes. From 
the sunburnt areas, cultures of Alternaria have been made quite regularly. 
It Is believed that the sunburnt fruits are more susceptible to fungus injuries 
than the normal ripe fruits, and that the fungus gains entrance through 
wounds, causing the fruit to rot, often with great loss. 

Sclerotium rolfsii on velvet beans, W. W. Git.beiit {Phytopathology, It 
{1921), No. 9, p. 37S, fig. /). — A brief description Is given of the characteristic 
symptoms produced by 8. rolfsii on velvet beans grown in southeastern 
Georgia. 

Observations on winter injury, I, 11 {Missouri 8ta. Research Bui. 56 
{1922), pp. 3-26, figs. n).—Two papers are included. 

I. Early and late winter injury, F. C. Bradford (pp. 3-16). — Attention is 
called to the winterkilling of flower buds of the peach without injury to other 
parts of the tree, while on the apple in central Missouri injury is more common 
to other tissues and not to flower buds. Extended studies of apple trees, 
raspberries, and other plants showed that the direct cause of Injury was due 
to the immaturity of the tissues at the beginning of winter. It is claimed that 
many plants with low optimum growing temperatures have, in central Missouri, 
two distinct growing seasons separated by a hot, dry midsummer. The rasp- 
berry apparently belongs to this group. Other plants with higher optima grow 
rather uniformly throughout the season. In this group is the peach. Sod 
culture is believed to accentuate the duality of the growing season for plants 
with a low optimum. Consequently its effect on maturity is directly opposite 
that recognized in regions with short and relatively cool growing seasons. The 
effect of tillage on the maturity of the apple is not sufficiently known. The 
Kieffer pear was found to be more tender in the wood in the spring than the 
Jonathan apple, but more hardy in its fruit buds in the fall. 

Notes are given on the occurrence of second bloom in fruit trees, and it is 
claimed that this is not necessarily a consequenc^e of the destruction of the first 
or normal bloom. 

II. An aftermath of winter injury, H. A. Cardinell (pp. 17-26). — The results 
are given of a study of the failure of trees to heal after winter injury. Where 
young trees have been winter injured, it is recommended that they be cut back 
to the point of injury and regrafted if necessary. 

Winter injury of fruit iu Missouri, F. C. Bradford (Missouri 8ta. Giro. 107 
(1922), pp. 7).-- Popular descriptions are given of various forms of winter 
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injury Induced by immaturity of tissues or premature starting from a state of 
dormancy. 

Bitter pit in apples and pears: The latest results in preTentive meas- 
ures, D. McAxpine {Phytopathology, 11 (1921), No. 9, pp. S66-S70). — The 
author summarizes the results of his five years’ investigations on the cause 
and methods for the prevention of bitter pit as it occurs in Australia. The 
more detailed accounts of his investigations have been previously noted (E. S. 
R., 38, p. 352). 

The brown corpuscles of grape brunissure, J. Politis (Oompt. Rend. 
Acad. Soi. [Paris], 172 (1921), No. H, pp. 870-873). — Studies outlined are 
claimed to show that the brown bodies present in the cells are neither of para- 
sitic origin nor of excretory^ character, but that they are simply the results of 
transformation of granular mitochondria. 

The nontoxicity of copper for downy mildew, Mr. and Mrs. G. Villedieu 
(Compt. Rend. Acad. Sci. [Paris], 172 (1921), No. 6, pp. SS5, 836).— In a con- 
tinuation of reports previously noted (EJ. S. R., 45, p. 49). it is claimed that as 
a consequence of the action of lime on copper sulphate in solutions basic sul- 
phates of copper are formed which give (as does also copper hydrocarbonate) 
very dilute solutions with rain water. The authors have been able to demon- 
strate survival and development of mildew spores in acid solutions of such salts 
at concentrations supposed to be present under natural conditions. 

Citrus canker in the Hawaiian Islands, H. L. Lyon and H. A Lee (Phyto- 
patholomiy 11 (1921), No. 9, p. 377).— The presence of a bacterial canker of 
citrus trees is reported on the islands of Oahu and Kauai. 

Diseases of coconut palms in Grenada, W. Nowell (Agr. News [Barbados], 
17 (1918), Nos. JfS4, pp. 398, 399; 435, p. 4U)- — An account is given of observa- 
tions and studies on a disease of coconut palms in Grenada, supposedly due to 
the condition of the roots, which is described. The trouble appears to be the 
same as a coconut root disease said to prevail in Trinidad and Tobago, and 
is suspected to be due to nematodes. 

The little leaf disease occurring sporadically, apparently due to a fungus 
or a bacterium, is thought to bear no relation to bud rot. Recovery was noted 
in several cases. 

A condition ascribed to debility consequent upon poor drainage is described. 

Violet root rot ( Rh izoctoitia crocorum) in the United States, J. A. Faris 
(Phytopathology, 11 (1921), No. 10, pp. 412-4^3).— The results are given of a 
study of the root rot due to R. croeorum, special attention being devoted to its 
occurrence on the potato. This root rot, although of minor Importance at pres- 
ent in a number of potato-growing districts of Nebraska, may become serious at 
any time. It Is claimed that It may be easily introduced into new localities 
on infected tubers. Liming the soil gave no appreciable benefit 

The author points out the desirability of carefully controlled experiments 
with similar diseases of alfalfa, sugar beets, etc., to establish the identity of 
this organism. 


ECONOMIC ZOOLOGY— ENTOMOLOOY. 


The destruction of wolves, C. M. Laidlaw (Ontario Dept Agr,^ Monteith 
Demon. Farm Spec. Girc., May, 1922, pp. 8, nffs. 4).— The habits of wolves are 
described, with special reference to the methods employed in trapping and 
destroying them. 

The names of birds found in France, A. Meneoaux and J. Rapine (Les 
Noms des Oisiem Trouv^s en France. Paris: Rev. Frangaise d^OmJUhologie, 
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pp. 68).— In this small book the author gives the Latin, French, English, 
Italian, and German names of birds that occur in France. 

[Report of the Arizona Station entomologist], C. T. Vorhies (Arizona 
,^ta. Rpt. 1921, pp. 588-586).— Brief reference is made to the several projects 
under investigation, including work with (1) the Arizona pink bollwonn, 
a native species which exists on the Arizona wild cotton, ^2) llylemyia cilic- 
rura Ildi., a dipteran the larva of which was responsible tor the failure of seed 
wheat to germinate, and (3) bees. 

It was found that nine colonies of bees produced 068 lbs. of extracted honey 
and 127 sections of comb honey during the season of 1920. The maximum 
production was 170 lbs. of extracted honey in one colony, and 112 lbs. of 
extracted and 55 sections of comb honey for another colony, both being located 
at the University Farm. 

The insect and other inv<‘rtebrate fauna of arable land at Rothamsted, 

H. M. Morris (Ann. Appl Biol, 9 (1922), No. 3-4, pp. 2H2-S05, figfi. 7).— This is 
a report of investigations of the presence of insects and other invertebrates in 
two plats at Ihe Uolhainsted Experimental Farm, one of whidi had received 
annually 14 tons of barnyard manure to the acre since 1843, and the other no 
barnyard manure or fertilizer of any kind since 1839. It was found that there 
were, in round numbers, in the manured plat 15,100,000 Invertebrates per acre, 
of w^hich 7,720,000 per acre were insects, and in the other plat 4,950,000 hiverte- 
hrntes pc^r acre, of \\'hich 2,470,000 per a(‘re were insects. 

[Report on the occurrence of insect pests on plants in England and 
Wales for th(‘ year 19191 Ayr. and Finhcrics [TAmdon), Misc. PuJ). S3 

(1921), pp. 6’-25).--I>ata on the occurrence of, and injury from, insects are 
pn'Sented in tabular form. 

Insect parasites in British Guiana, .1. Crautrke (t^iigar {New York], 25 
(1923), No 1, pp. 37, 38 ). — This is an account of methods of control on sugar 
])lantations which prove successful when properly employed. 

Nicotin dust for control of truck crop insects, II. E (^AMruELL (U. S. 
Dept. Agr., Farmers* Bid. 1282 (1922), pp 2), figs. If/). — This is a sunnimry of 
information on nicotin dust, the manner of preparation, its effectiveness against 
truck crop insects, and directions for application. The different types of dust- 
ing machinery are described, and the work for wdiich they are best adapted is 
indicated. Directions are given for the use of the dust in combating onion 
thrips, cucumber beetles (Diabrotica spp.), the cabbage aphid, melon aphid, 
and pea aphid, (Macrosiphmn) IlHnoia pisi Kalt. 

Another camphor thrips, .1. Tl. Watson (Fla. Fnt., 6 (1922), No, 1, pp. 
6, 7). — A thrips from camphor infested with camphor scale ( Pseud aonidta 
duplex) at New Orleans, La., is described as representing a new genus and 
species under the name Karnyia wcigeli. 

Notes on the Aeolothripidae, Tl. O. Tkehernic (Fnt. Soc. Brit. Columbia 
Proc., System. Ser., No. 16 (1920), pp, 7-15 ). — In this paper the author presents 
notes on the life history and habits of certain genera and species of Aeolothri- 
pidae, and a synonymic catalogue of many of the genera and species. 

Green soldier bug as peach pest, W. W. Jones (Better Fruit, 17 (1922), 
No. 6, p. 9, fig. 1). — Nezara hilaris Say has become a serious r>est in some peach 
orchards In Utah during the past two seasons. The pest appears to have 
mined two crops of one large orchard in Davis County during the past four 
years. 

The Australian apple leafhopper (Typhlocyba australis Frogg.), J. G. 

MviKBS (Linn. Soc. N. S. Wales Proc., 46 (1921), pt. 4. PP- 473, 474 , fig^- 4)-““ 
This is a brief account of T. australis, first described by Proggatt in 1918, who 
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placed it in the genus Empoasca (B. S. B., 40, p, 261). The injury to the apple 
by this species is said to be quite similar to that of its near relative T. roaae 
L., the apple leaves becoming variegated with yellow spots which spread to 
form irregular patches, giving the whole leaf a discolored appearance and 
eventually killing it. In contradistinction to Empoasca, this 8x>ecies shows no 
preference for young leaves and shoots but rather for old foliage. T, australis 
has been introduced into New Zealand, where it does considerable damage to 
apple trees in the orchard districts of Auckland, North Island, and of Nelson. 
South Island. 

Natural control of the citrus mealybug in Floridia, A. T. Speabe (17. 8, 
Dept. Agr. Bui. 1117 {1922), pp. 19, pi. 1, figs. 2). — It is pointed out by the 
author that, while in California the citrus mealybug is one of the most serious 
onemios of citrus, in Florida it is considered of secondary importance. The 
object of this paper is to show w^hy in Florida it is usually unimportant, and 
to call attention to the fact that a knowledge of its natural enemies is of 
direct economic value to the citrus grower. After first discussing citrus con- 
ditions in Florida, the author deals with insect enemies of the mealybug and 
Insects associated with the mealybugs which are sometimes considered bene- 
ficial. 

During the summers of 1920 and 1921 three insects were found associated 
with mealybugs, namely, Pproderces rileyi Wlsm., Laetilia coccidivora Gomst., 
Jind a species of Clirysoplatycerus. The larvae of the first of these, the 
tineid moth P. rileyi, known as the pink comworm or scavenger bollwonn, is 
conspicuous in mealybug clusters, occurring abundantly between clustering 
grapefruit, particularly if dead leaves are pinioned in the cluster. It appears, 
however, that this lepidopteran is without doubt a scavenger, playing no 
economic rdle so far as the mealybug is concerned. The second of these Insects, 
the pyralid moth L. coccidivora, is much less common than P. rileyi, but like it 
occurs in the larval stage associated with the mealybugs. This larva forms a 
silken web, beneath which it lives and feeds. While no experiments were per- 
formed with this species, it is said to be looked upon generally as predacious 
in habit, feeding upon the mealybugs. The third insect, which is apparently 
new in Florida, is a chalcid of the genus Chrysoplatycerus. A similar species, 
C. splendevs How. is reported as having been removed from mealybugs in Cali- 
fornia, and it is supposed to be a secondary parasite. 

The author next describes and deals at length with the fungus parasite 
Dntomophthora fumosa, a new species that is the chief factor in the natural 
control of the citrus mealybug in Florida. This fungus was first found In 
Orlando, but has later been discovered in various regions of the State, extend- 
ing from Clearwater to Fort Pierce, and there is every reason to believe that 
it Is distributed generally throughout the citrus belt. A somewhat similar 
form was described by the author on the sugar cane mealybug {Pseudococcius cal- 
ceolariae Mask.) in Hawaii (E. S. R., 28, p. 746), and what seems to be a very 
closely related species, Empusa lecanU, has been observed on Coccus viridis 
(Green), a coffee pest In Java. A mealybug Entomophthora reported from 
Porto Rico by Johnston (B. S. R., 33, p. 459) referred to doubtfully as E. 
fresmH, may prove to be identical with this new species. A detailed technical 
description is given of this new species and its microscopic characters, accom- 
panied by illustrations. The symptoms of the disease and cause are described, 
and an account is given of its occurrence in the grove. The bulletin concludes 
with a discussion of the relation of fungicides to mealybugs. 

Burn the chinch bug, W. P. Flint {Illinois 8ta. Giro. 26S {1922), pp. 4, 
figs. 2). ^This circular calls attention to the Importance of burning as a means 
for destroying the chinch bug. 
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Studies on Japanese Monophleblnae, I. Kuwana {[Japani] Dept. Agr. and 
Com., Imp. Plant Quarantine Sta. Bula. 1 (1922), pp. 58, pU. 12, figs, 2; 2, pp. 
48, ph. 4, figs. >f).--The first of these two papers deals with the taxonomy and 
biology of the genus Warajlcoceus, which is erected for Monophlehus corpu- 
lentus (Kuw.), M. pinicola n. sp.. and M. howardi n. sp. The second pai>er is 
devoted to the genus Icerya, of which two species occur in Japan, namely, 
I. purchasi Mask, and 1. seychellarum Westw., both of which are common and 
the former is a very serious citrus pest. The first paper includes a list of 32 
references and the second a list of 29 references to the literature cited. Five 
plates relating to Warajicoccus are in colors, as is a plate relating to the 
natural enemies of Icerya, 

The corn leaf-tier, Lerenia accius S. & A., (». O. Ainslie (Fla. Knt., 6 
(1022), No. 1, pp. 1-4, 10-14). — is an account of one of the skipper butter- 
flies, the larva of which attacks corn and other economic grasses in Florida, 
but has not as yet been known to cause appreciable damage. 

The life liistory of Apateticus crocatus Uhl. (Hemiptera), W. Downks 
(Eni. i:)OC. Brit. Columbia Proc., Bystem. Ber., No. 16 (1920), pp. 21-21, pi. 1 ). — 
A. crocatus, studies of which are here reported, is of considerable economic 
value, since its food consists to a very large extent of caterpillars, especially 
tent caterpillars and larvae of the oak looper (Ellopia somniaria). 

Vitula serratilineella Rag., a honey-feeding larva, J. W. Cockle (Ent. 
Boo. Brit. Columbia Proc., Bystem. Ber., No. 16 (1920), pp. 32, 33). — This is an 
account of a lepidopteran the larvae of which lie secreted under the webs in 
partially filled honey cells. 

Eiitoiiiological observations on mosquitoes in Macedonia, J. Watekston 
(dour. Roy. Army Med. Corps, 88 (1922), No. 5, pp. 834-849). — This paper in- 
cludes a list of 20 species and 2 varieties of mosquitoes which occur in 
Macedonia. 

A study of tiie life history of the onion fly ( Hylemyia antlqua Meig. ) , 

K. M. Smith (Ann. Appl. Biol., 9 (1922), No. S-4, pp. 117-^183, pis. £).— This is 
a report of biological studies of a pest particularly abundant in Lancashire 
and Cheshire, where the observations were made. It is so abundant in 
Lancashire that in certain districts it is impossible to grow onions at all. 

A new and remarkable fig midge, E. P. Felt (Fla. Ent., 6 (1922), No. 1, 
pp. 5, 6). — A cecidomyiid reared from the fruits of Ficus aurea at Miami, Fla., 
is described as representing a new genus and species under the name Ficiomyia 
perartioulata. 

On tlie life history and bionomics of the flax flea-beetle (Longitarsus 
l>arvulus Payk. ) , with descriptions of the hitherto unknown larval and 
pupal stages, J. G. Khynehakt (Roy. Dublin Soc. Bci. Proc., n. ser., 16 (1922), 
No. 85-89, pp. 497 - 541 , pis. 5, figs. 2; abs. in Rev. Appl. Ent., 10 (1922), Ber. A, 
No. 7, pp. 389, 34 O). — This is a report of studies of L. pat'vulus, with a discus- 
sion of allied species. The flax flea-beetle occurs all over Ulster, and in 
recent years has become a pest in flax-growing districts of the County of Cork 
and has caused considerable loss to growers. The adult seriously Injures flax 
seedlings by eating the cotyledons and growing point, many being killed out- 
right while others remain small and stunted. In addition to cultivated flax, 
its favorite food plant, the adult also attacks clovers, grasses, and species of 
wild flax. 

In 16 days after the eggs are deposited in the soil during the months of May 
and June, the larvae hatch out and bore into and feed on the roots of the 
flax plants, but do not appear to cause any appreciable hindrance to growth. 
About 27 days are spent by the larvae feeding, after which they leave the 
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root tunnels and enter the soil, where they transform to pupae in crude cocoons 
of eartli and from which they emerge as adults after 12 days. The complete 
life cycle from egg to adult Is passed in about 60 days, and there is only one 
generation annually. 

Control measures ( onsist in the production of strong, rigorous-growing plants 
by approved methods and in the destruction of all hibernating quarters, espe- 
cially in the vicinity of flax fields. Experiments conducted during 1921 indicate 
that Bordeaux mixture may act as a repellent. 

A list is given of 64 references to the literature cited. 

On the life history of wireworms of the genus Agriotes Esch., with 
some notes on that of Athous liaeniorrhoidalis P., Ill, A. W. R. Robebts 
{Ann. Appl. Biol,, 9 (1922), No. S-4, pp, S06-S2Jf, pis. 2, fig. D.—ln continuation 
of the papers previously noted (E. S. R., 46, p. 462), the author deals with 
Agrioies sputator L., A. sohrinns Kies, {—aonminatus Steph.), A thorn hacmor- 
rhoidalis F., aud Corymbites cupt^eus F. 

The clover leaf weevil (Hypera punctata Fab.) , (?. W. IlKRUTf’K and C. H. 
Hadley, jr. (New York Cornell BuL Jfll (1922), pp. 12, pis. 2, figs. Jf ). — 
The authors report upon Investigations of the life history and habits and means 
of control for the clover leaf weevil. 

It appears that in the latitude of central New York there is In most seasons 
hut one generation a year. P^'orther south it is thought that a second genera- 
tion may occur, it having been found by Tower and Fenton (E. S. R., 44, p. 
554) that two broods sometimes occur in tlie latitude south of southern 
Indiana. The authors found the period of the first Instar to vary from 9 
to 14 days with an average of a trifle over 10 days, the second instar from 
9 to 15 days with an average of about 12 days, and the third instar varied 
from 9 to 14 days with an average of about lOJ days. The pupal perhal 
averaged about 8^ days. The larva was found to spend from 2 to 5 days in 
spinning the cocoon and resting before it transforms to a pupa, referred to 
by the author as the prepiipal period. A table showing the oviposit ion by 22 
weevils, which commenced the latter part of August or early in September, is 
inserted. The maximum number of eggs deposited was 476 by a weevil col- 
lected on June 28, which commenced ovipositing September 9 and continued 
until October 29. The average number of eggs deposited by the 22 weevils 
observed was 174. 

The fungus Empusa spha^rosperma is said to he by far the most effective 
natural control agent. It rapidly spreads from grub to grub by the spores, 
which are shot off and fall upon the larvae. Where infestation is sufficiently 
serious and prospects of injury sufficiently great, the field of clover may be 
sprayed with an arsenical in early May, when the larvae are apt to be par- 
ticularly active. If this is attempte<l, arsenate of lead at the rate of 8 lbs. 
of the paste or 4 lbs. of powder to 100 gal. of water would be sufficient. 

The taxonomy of the masarid wasps, Including a monograph on the 
North American species, J. C. Bradley (Calif . TJnw. Pubs. Ent., 1 (19^), 
No. 9, pp. S69-4S4, pis. 15 ). — Several subgenera are erected, and two species of 
masarid wasps are described as new. 

The control of red spiders in decidnons orchards, E. R. de Ong (Califor* 
nia Sta. Bui. S47 (1922), pp. 39-83, pis. 2, figs. 10). — Ir] the first part of this 
bulletin the author gives an account of the life history and bionomics of three 
species of red spider mites that are common in deciduous orchards, namely, 
the common red spider or two-spotted mite (Tetranyohus telarius L.), which 
attacks the trees during midsummer ; the clover mite, also known as the brown 
or almond mite, which passes the winter In the egg stage on the tree and 
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feeds from tiie first of March to August; and the citrus mite (Paratetranychus 
pilosus C. & P.), also found on the tree during the winter In the egg stage. 
This Is followed by discussions of the importance of red spider control, of 
the relation between irrigation and red spider injury, and of the dispersal of 
red spiders. Tlien follows a detailed account of studies of preventive and 
control measures (pp. 58-80), many of the details of which are presented in 
tabular form. 

The studies are summarized by the author as follows: “The common red 
spider winters in a dormant condition or feeds upon hardy weeds and culti- 
vated plants. There is a slow Increase in numbers during the spring on wild 
morning-glory, Malva, and other weeds. Migration to orchard trees occurs In 
June or the first of July, lied spider attack results in pale, yellow leaves, 
followed by defoliation. Trees so affected are incapable of producing the 
required food for maturing the year’s crop and buds for the following year, 
lied spider attack decreased tlie crop value in two prune orchards $113 and 
$453 per acre, respectively. This Included loss in weight of crop and reduc- 
tion In grade. Drouglit is usually associated with red spider Injury. Thrifty 
trees with abundant moisture are less liable to this type of loss, but ample 
soil moisture is not absolute protection against red spider attacks. Timely 
irrigation or the control of either the spring or summer attacks of red spiders 
caused a marked increase in the number and the size of fruit buds in orchards 
attacked by red spider. 

“ Spraying as a control for the common red spider slumld be done at the 
time the attack usually began in previous years, even thougli the mites can 
not be seen. The spraying must be done very carefully, using 5 lbs. of sul- 
phur (made into a paste with calcium caseinate or glue water) to 100 gal. 
of water. Should tlie spraying be delayed until the red spider is abundant, 
two or more applications at three weeks’ intervals are usually necessary. 
Sprays, applied after the common red spider is numerous in the orchard or for 
severe attacks of the brown [clover] mite or citrus mite, should contain 1 gal. 
of lime sulphur concentrate (or its substitutes) to 100 gal. of mixture. The 
control of any si)ecies of red spider by spraying requires timely and extremely 
careful applications. Careless, scanty spraying is almost worthless. Cover 
both sides of the leaves on every part of tlie tree, using from 5 to 10 gal. per 
tree. An early application, usually about the first of July, is of far more value 
than late sprayings. 

“ Sulphur dusting is of the greatest value in regions of light wind and 
moderate humidity. Use a 10 per cent filler of hydrated lime in all dusting 
sulphurs and apidy every 10 or 15 days. Three applications are usually neces- 
sary unless all conditions are very favorable. The brown [clover] mite is most 
easily controlled in the egg stage by winter sprays of crude oil emulsion or 
lime sulphur solution, winter strengtli. The oil emulsion may be applied at 
any time during the winter, but lime sulphur is more effective as the cluster 
buds are opening. Lime sulphur in the dry or solution forms is also of value 
In controlling the peach twig borer and the shot-hole fungus. If the latter 
pests are present, it is better to use lime sulphur tlian crude oil emulsion, even 
though the latter Is more effective against the egg.” 

A list is given of 28 references to the literature. 

The infestation of fungus cultures by mites: Its natiu*e and control 
together with some remarks on the toxic properties of pyridin, S. T. Jew- 
BON and F. Tatteksfield {Ann, Appl. 9 (1922)^ No. 3^4^ pp, 213’-^40, 

fig9, S ). — ^The author reports that the infestation of pure cultures of fungi by 
mites is a considerable soiirce of trouble In mycological laboratories. In- 
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vestigations were conducted at Rothamsted, where such infestation had oc- 
curred, with a view to discovering a method of control. The species most 
frequently met with are AleuroUus farinae and Tyroglyphus longior^ with an 
occasional infestation with Glyciphagus cadaverum. It was found that they 
could be controlled by exposing the cultures to the vapor of pyridin, after 
which the fungi can be subcultured safely. When the pests occur in laboratory 
apparatus, they can be eliminated by the application of strong ammonia. 

A list of the new gregarlnes described from 1011 to 1920, M. W. Kauu 
(A fner, Mid'os, Soc. Trana,^ 41 (1922) ^ No. 3, pp. 122-152). — In addition to 
annotated lists of species of the tribes Cephallna and Acephallna of the sub- 
order Eugregarinae and of the species of the suborder Schizogregarinae, a list 
is given of hosts with their gregarine parasites (pp. 148-152). 

foods— HUMAN NUTEITION. 

An outline of the Pirquet system of nutrition, G. Pikquet (Philadelphia 
and London: W. B. Saunders Go., 1922, pp. 96). — This small volume, which is 
based on a series of lectures on modern pediatrics delivered at Yale Uni- 
versity in 1921-22, presents in a concise form the principles and methods of 
application of the author’s nem system of nutidtion. A bibliography of the 
subject from the years 1917 to 1922, the nem values of the principal foodstuffs, 
and a table of Pelidisi indices are appended. 

Public health methods and their application in Portland. — A prelimi- 
nary study by the Public Health Bureau of the City Club of Portland, 
N. B. Watson et al. (Portland^ Or eg,: City Club, Pub, Health Bur., 1922, 
pp. 40). — As the subtitle states, an account is given of the activities of the 
local bureau of health, sanitary engineering, public health, and social service 
work, also Information regarding food, milk, meat, and restaurant inspection, 
maternal and Infant welfare work, sewage and garbage disposal, and related 
questions. 

Studios of human mixed saliva, T, II, H. E. Stake (dour. Biol. Chem., 54 
(1922), No. 1, pp. 45-64, figs. 4). — Two papers are presented. 

I. The determination of the U4on concentration of human mixed saliva (pp. 
43-54). — The metliod adopted by the author for determining the H-ion con- 
centration of saliva is essentially the colorimetric procedure of Clark, using 
dlbromothymolsulfonephthaleln as an indicator. Tlie saliva Is collected under 
oil in a clean receiver, and the proper dilution in distilled water is also made 
under oil. The dilution of 1:9 was used in most of the tests reported. In the 
collection of the specimens the use of any activator such as paraffin was found 
to result in an Increase in the pH value of tlie saliva such as to render the 
results inaccurate. Exposure to air and centrifugation were also found to alter 
the pH values of the saliva. 

II. Variations in the H4on concentration of human mixed saliva (pp. 55- 
64), — This paper reports the variations in the H-ion concentration of saliva as 
determined by the above method under a wide variety of conditions. The H-lon 
concentration of saliva was found to vary directly with the alveolar COi after 
the noon meal and inversely witli the H-ion concentration of the urine after 
the Ingestion of large doses of sodium bicarbonate. Forced vigorous breath- 
ing in the open air, with mouth closed, resulted in a lowering of the H-ion 
concentration. Fatigue appeared to cause an increase in H-ion concentration, 
and emotional excitement a decreasa The extreme variations in the H-ion 
concentration of 610 specimens of saliva collected from 228 healthy normal 

.subjects were from pH 5.75 to 7.05. The pH values of 86 per cent of the 
specimens were between 6.35 and 6.80, inclusive. 
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Oalcium and phosphorus metabolism In childhood, H. C. Sueuman and 
E. Hawley (Jour. Biol, Chem., 53 {1922}, No. 2, pp. 37 5-8 9 9), —An extensive 
investigation is reported of the rate of storage of calcium in normal children 
of different ages, and of the nature and amount of the intake required to sup- 
port optimum calcium storage in the growing child. Four series of studies 
were made, the scope and general results of which are briefly as follows : 

To determine the relation of calcium retention to age, the balance of intake 
and output of calcium and phosphorus during a period of 9 days was studied 
in 12 normal children from 3 to 13 years of age, receiving a normal mixed diet 
including a fixed allowance of 750 gm. of milk per child per day and supplying 
a calcium intake of about 1 gm. per child per day. On this diet the calcium 
retention varied from 0.15 to 0 62 gm. per day, increasing with the age of the 
child. The phosphorus retention ranged from 0.09 to 0.53 gm. per day. Calcu- 
lated to the basis of size, this represented an average daily storage of 0.01 gm. 
of calcium and 0.008 gm. of phosphorus per kilogram of body weight per day. 

The next series of studies was planned to determine the daily allowance of 
milk necessary for optimum storage of calcium in the growing child. Three 
cldldren in the first group, 4, 5, and 12 years of age, respectively, were kept 
under continuous observation, with quantitative determination of the intake 
and output of calcium and phosphorus for 8 periods of 0 days each, the cal- 
cium intake being varied from period to period by ebanges in the amount of 
milk. In this study It was found that the increase in the allowance of milk 
from 750 to 1,000 gm. per child per day resulted in a 70 per cent increase in the 
average storage of calcium (0.017 gm, as against 0.01 gm. per kilogram of body 
weight per day). When tlie milk was increased to 1,500 gm, the retention 
of calcium was not greatly increased over that on J,0(X) gm. These results 
are thought to indicate that the optimum storage of calcium in growing chil- 
dren is made when the diet contains about 1,000 gm., or roughly 1 qt. of milk 
l)er day for each child. This, together with the usual allowance of other foods, 
would represent an intake of rather more than 1 gm. of calcium per day. 

In the third and fourth series of experiments a study was made of the rela- 
tive value of vegetables and milk as sources of calcium. In series 3 the same 
3 children were used as in the second series, and calcium and phosphorus bel- 
ances were determined continuously for 3 periods of 9 days each. In the first 
and third periods each child received 500 gm. of milk in addition to a mixed 
diet, while in the second period the diet was changed by substituting for 
potatoes in the original diet suflicient carrots and 8i>inacli to furnish an amount 
of calcium equal to that which would have been furnished by another 500 gm. 
of milk. In series 4, 3 other children were used in an experiment covering the 
same length of time, but difi'ering from series 3 in that in the first and third 
periods 750 gm, of milk was given daily, while in the second one-half of the 
milk was replaced by sufficient vegetables to furnish the same amount of 
calcium. In both series of experiments the calcium balance was more variable 
and lower when the vegetables supplied gome of the calcium. It is concluded 
that growing children utilize the calcium of milk to better advantage than the 
calcium of vegetables. The phosphorus storage during the same periods was 
quite variable. In some cases there appeared to be as great a storage of phos- 
phorus from the vegetable-rich as from the mllk-rlch diets, while in others the 
phosphorus balance was unfavorably affected by the substitution of vegetables 
for milk. 

In considering the bearing of these results upon standards of calcium in 
family dietaries, attention is called to the fact that the estimated calcium 
requirement for children of 1 gm. per day is considerably higher than the 0.68 
gm. previously given as the dietary standard for adults (E. S. 11., 44, p. 563), 
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and that in consequence it would be advisable in all coses in which the group 
of people to be fed includes growing children to adopt a higher dietary standard 
for calcium, at least 1 gm. per man per day. “ In view of the results obtained 
with different foods as sources of calcium, it is desirable also to emphasize 
the importance of a quart of milk per day for every child, and It would be best to 
maintain this level of milk intake up to at least the age of 12 to 14 years.” 

The metabolism of sulphur, — V, Cystein as an intermediary product In 
the metabolism of cystin, H. B. Lewis and D. A. McGinty (Jour, Biol, Chem,, 
53 (1922), No, 2, pp. 349-356), — ^Evidence is presented that the unoxidized 
sulphur derivative present in the urine of rabbits following the administration 
of phenyluraminocystln (E. S. K., 47, p. 167) is phenyluraminocystein. ^Thls 
furnishes evidence that the first stage in the catabolism of cystin Is conversion 
to cystein with subsequent deamination and oxidation of the latter. In the 
case of phenyluraminocystein, deamination has been prevented by conjugation, 
and the cystein derivative Is probably excreted as such in the urine.” 

The mineral content of the normal white rat during growth, G. D. 
BucivNEB and A. M. Peter {Jour. Biol. Chem., 54 (1922), No. 1, pp. 5-9). — This 
contribution from the Kentucky Experiment Station consists of the reports of 
analyses of the ash of the carcasses of normal white rats at different ages 
and rtilsed under similar conditions. For each analysis a composite sample of 
the ash of three animals of the same sex and from the same litter was used. 
The data reported include figures for the weight of carcass and crude ash and 
the percentage of ash of males and females from 2 to 40 weeks of age at 2-week 
intervals and of the percentage composition of the crude ash. From these 
figures the average percentages of the constituents of the ash in terms of the 
whole carcass were calculated, and also the oxygen ratio of PjOb : OaO +*MgO 
and of CaO : MgO at the different ages. 

Individual variations make the results obtained ditficnlt of interpretation 
and generalization. “ It is interesting to note that at the age of 2 weeks the 
oxygen ratio of CaO-f-MgO : PaO. approximates that of tricalcium phosphate 
(1.67), whereas for the older rats this ration falls between that and the ratio 
for dicalciurn phosphate (2.5), and that the ratio of calcium to magnesium and 
to potassium is sensibly the same for both sexes and all ages.” 

On a type of ophthalmia caused by unsatisfactory relations in the lnor-> 
ganic portion of the diet. — An ophthalmia not due to starvation for fat- 
soluble A, and not curable by its administration, PI. V. McCollum, N. Sim- 
MONDs, and J. E. Becker (Jour. Biol. Chem., 53 (1922), No. 2, pp. 313-321). — 
The authors report the occurrence of an eye condition similar to if not Identical 
with the xerophthalmia caused by lack of vitamin A In rats on certain diets 
containing a sufficiency of vitamin A. An analysis of the various diets In- 
volved is reported, and the conclusion is drawn that the one constant factor that 
might be held responsible for the causation of ophthalmia was a high content 
of chlorln. 

” It is possible, however, that a high sodium content In the diet may contribute 
to cause this pathological condition. We suggest provisionally, therefore, that 
these are the etiological factors involved In Inducing an eye condition which 
may be easily confused with the xerophthalmia due to lack of fat-soluble A. It 
may, of course, be found that the provision of excessive amounts of certain 
other inorganic elements may Intensify the effect of chlorln, or sodium or both, 
in hastening the onset of the eye disease. The whole question of the Inter- 
relation of salt effects in mammalian nutrition is still little understood,” 

Faulty diet and its relation to the structure of bone, P. G. ShipIiST 
(Jour, Amer, Med. Assoc., 79 (1922), No. 19, pp. 1563, 1564). — general dis- 
cussion^ 
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Hecalclftcation of teetl\ and bones, and regeneration of bone through 
diet, P. R. Howe {Jour. Amer. Med. Assoe., 79 {1922), No. 19, pp. 1565-1567, 
pgs. 8). — This paper is based on the examination of the pathological condition 
of the bones and teeth of guinea pigs and monkeys on a diet lacking In vitamin 

0, but furnishing sufficient vitamin A and B. In guinea pigs on this diet the 
teeth became extensively decalcified in 14 weeks, during which time the other 
well-known symptoms of scurvy developed. In monkeys on the scorbutic diet 
the mouth became filthy, with excessive tartar formation, and the teeth became 
loose. Pathological conditions in the eyes of lK)th monkeys and guinea pigs 
were also noted. These disappeared on the administration of orange Juice. 

The relation of nutrition to tooth development and tooth preservation, 

1, E. V. McCollitm, N. Simmonds, and E. M. Kinney {BuI. Johiift Hopkins 
Ilosp.y SS {1922), No. 876, pp. 202-215, pis. 2, fUjs. 18). — A preliminary study is 
reported of the gross defects in the teeth of 220 rats on 57 of the various diets 
used by the authors in the series of studies on experimental rickets in rats. 
Several of the diets representing topical deficiencies found in the ordinary 
American diet are described, with growth curves of the animals on the respec- 
tives diets. Tlie gross defects of the teeth are classified under six headings, 
Including cariesdike lesions and loss of attaching tissues and teeth in molars, 
fractures in Incisors and molars, and osteodentin and jiulp exposure, over- 
growth, and loss of maxillary and mandibular areas in incisors. Tables are 
given showing the percentage of dental defects as thus classified in rats re- 
stricted to diets of different character, and the various defects are also il- 
lustrated photographically. 

As averaged from the six groups of defects, 79.2 per cent of the 106 males 
and 84.1 per cent of the 114 females were found to have oral defects. Twenty- 
seven of the females reared litters successfully, hut 92.2 per cent of the off- 
spring were orally defective. In contra.st to this, it is stated that the stock rats 
on a presumably optimum diet showed only 0.H6 per cent of defects, and 
that these resulted only from fracture or overgrowth. 

The percentage of oral defects was said to he greatest in the rats fed diets 
deficient in protein, calcium, and vitamin A, next in those fed diets low In cal- 
cium, and third in those fed diets low in both calcium and vitamin A. The 
authors conclude “ that severe oral disease may result from diets which are 
only relatively defective, where the disturbance appears to he out of all pro- 
portion to the cause. In these border-line phases, the dietary defect or 
deficiency is minute and can only be determined by careful scrutiny of the diet 
and patient, or of the animals over a considerable period. 

‘*It Is not possible at this time to name any one deficiency which 
specifically causes dental or oral disease. It would appear that any slight 
variation in the American diet, which always so dangerously approaches the 
level of dietary deficiency, might become active at any period of lowered re- 
sistance or of physical or nervous stress,” 

The effect of defective diets on teeth. — The relation of caloimu, x>hos^ 
phorns, and organic factors to caries-like and attaching-tissue defects, 
C. J. Guievks (Jour. Aifwr. Med. Assoc., 79 (1922), No. 19, pp, 1567-157S, 
figs. 6). — A more detailed study is reported of the oral lesions in 85 rats on five 
diets selected from the 57 of the above study to represent three groups of 
deficiencies as noted below. On these diets 36 per cent of the males and 44 
per cent of the females showed caries-like and attaching-tissue defects of the 
teeth. In group 1, the diets of which were characterized by being low in cal- 
cium alone, 22 per cent of the rats showed caries-like defects and 41 per cent 
attaching-tissue lesions. In group 2, the diets of which were low In calcium 
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and vitamn A, 31 per cent of the rats showed caries like defects and 20 per 
cent attaching-tissue defects. In gi‘oup 3, on diets characterized by high cal- 
cium, 17 per cent of the rats showed caries-like defects and 28 per cent attach- 
ing-tisBue defects. 

Detailed descriptions are given of both types of lesions. The author con- 
cludes that the most important factor in the formation and maintenance of 
normal bones and teeth, with healthy attaching tissues, is a proper balance of 
calcium, phosphorus, and the organic factor present In cod liver oil. 

The influence of parthyroldectomy on the skeleton of animals normally 
nourished, and on rickets and osteomalacia produced by deflcient diet, 
V. KoiiENCuEvsivY {JouT, Path, and Bact,, 25 {1922), No. 3, pp. 366-392, pis. 2 ). — 
The literature on the influence of the parathyroid gland upon calcium metabo- 
lism and its signiflcance in rickets is reviewed, and an Investigation is re- 
ported of the following questions: (1) Whether the removal of the parathyroid 
glands in normal rats on a normal diet results in rickets or osteomalacia, and 
(2) whether the removal of these glands from rats on diets deflcient in cal- 
cium, vitamin A, or both these factors increases tlie changes in the skeleton 
resulting from such deflciencies in the diet. In all 35 rats were used, from 
24 of which the parathyroids were successfully removeil. The basal diet con- 
siste<l of purilied casein 18, starch 52, fat 15, and rnarmite 5 gm., and orange 
juice 5 and distilled water 50 cc. This mixture contained about 0.041 per cent 
of calcium and 0.22 per cent phosphorus. When the diet was Intended to be 
rich in vitamin A the fat consisted of a mixture of 12.5 gm. of butter and 2.5 
gm. of cod liver oil, and when deflcient in vitamin A cottonseed oil was used. 
To the basal diet was added 5 gm. of salt mixture, containing in one case 16.2 
per cent of calcium phospliate and in the other no calcium. The feeding was 
continued for t)0 days in the flrst and 68 days in the second experiment, after 
which the animals were killed and autopsied, and determinations made of the 
calcium in the bones. 

From tlie results of the observations reported, the author concludes that the 
removal of the parathyroids affects the teeth In a manner similar to the use 
of diets deflcient in calcium, vitamin A, or both these factors, but that it pro- 
duces no marked efl'ect oii the skeleton of rats kept on normal or rickets-pro- 
ducing diets. The results are also thought to conflrm previous conclusions 
that the changes typical of rickets or osteomalacia occur most readily and 
frequently in ruts kept on a diet deficient in both vitamin A and calcium, and 
that there is no essential distinction between rickets and osteomalacia, the only 
modifying influence being age. 

Present status of our knowledge of the vitamins and its application to 
the dietary, II. C. Shebman et al. {Amer. Jour. Puh, Health, 12 {1922), No. 11, 
pp. 908-915; also in Ainer. Food Jour., 17 (1922), No. 12, pp. 19-22 ). — ^This 
paper, which w^as prepared by the committee on nutritional problems of the 
American Public Health Association for presentation at the annual meeting 
held at Cleveland, Ohio, October 17, 1922, consists of a brief summary of present 
knowledge of vitamins A, 13, and C, with particular reference to the physiolog- 
ical effects caused by their deficiency in the diet and to the chief sources of these 
vitamins among our natural foods. In the latter connection the statement Is 
made that “ it can safely be said that milk in its various forms is the most 
important and economical source of vitamin A, while supplying also liberal 
amounts of vitamin B and significant quantities of vitamin G, and that the fruits 
and vegetables, while varying widely among themselves, are as a group a very 
important source of vitamins B and C.** 

Concerning the liberal use of milk, it is asserted that “ milk may be In any 
of tlie now standard forms— raw, pasteurized, canned, or dried. There Is no 
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evidence of any measurable effect upon vitamin A or B when milk is properly 
pasteurized, condensed, or dried. Under what conditions and to what extent, if 
any, these processes influence the vitamin C content is a matter of active inves- 
tigation at the present time.” 

Cod liver oil and vitamin A {Brit. Med. Jour., No. S222 (1922), p. 010 ). — 
An editorial review of recent papers by Drummond et al. which have been 
noted from their original sources. 

Contribution to the study of the metabolism of pigeons deprived of 
vitamin B, P. Cartdeoit (Jour. Physiol, et Path. Q6n., 20 (1922), No. 2, pp. 
189--192). — Data are reported on the intensity of respiration as me^asured by 
the volume of CO* evolved, the respiratory quotient, and the nitrogen excretion 
of five pigeons at intervals of about five days for a period of nearly a month. 
Pour of the pigeons were fed polished rice and one buckwheat. One of the 
pigeons on the polished-rice diet received daily a subcutaneous injection of 0.42 
mg. of histaniin. The carbon dioxid determinations were made on samples of 
air obtained from a large bell jar in which the individual pigeons had been 
kept for 30 minutes. The data reported also Include the body temi>crature of 
the pigeons and their weight and food intake. 

The pigeons fed polished rice consumed decreasing amounts of the rice, while 
the food intake of the control pigeon on buckwheat remained constant. The 
pigeon receiving daily injections of histamin ate more than the other rice-fed 
pigeons, but also showed loss of appetite toward the end of the experiment. 

The respiratory intensity (CO* evolved) remained nearly constant with the 
control pigeon, but showed a regular decrease in the rice-fed pigeons. The 
respiratory quotient averaged 0.95 for the control pigeon, and for the rice-fed 
pigeons fluctuated from 0.9 to 0,7 and then to 0.8. In explanation of this, the 
author suggests that the pigeon first oxidizes carbohydrates and then fat, and 
finally its tissue proteins. There was a decided diminution in nitrogen excre- 
tion in the rice-fed pigeons. The data taken as a w’hole are thought to indicate 
that injections of histamin do not modify to a marked extent the respiratory 
metabolism of polyneuritic pigeons. 

Tadpoles, biological reagents for the study of the vitamins of growth, 
G. Batj^rd (Jour. Physiol ct Path. Q6n ^ 20 (1922). No. 2, pp. 182-188, fly. /).— 
A study is reported of the growth and metamorphosis of the larvae of the 
frog, Rana eseulenta, on different diets. The larvae were placed in groups of 
five in a series of Leclainch^ cells and the water changed daily by emptying 
the contents of each cell into a fine sieve under running water. 

When the food consisted entirely of the ground entire grains of beans, peas, 
lentils, wheat, barley, and rye, metamorphosis was complete In 9 weeks. 
Kidney beans and oats proved toxic to the larvae, death resulting in 7 and 9 
days, respectively. With decorticated grains and flour of different percentage 
extraction, growth was inhibited and metamorphosis did not take place. On a 
diet of egg yolk metamorphosis was complete in 8 weeks, and on veal and 
mutton tissue in 9 weeks. On cooked egg white alone death resulted In about 
a month. On egg white and beef fat the larvae remained agile, but developed 
very slowly. On egg white and wheat starch symptoms similar to beriberi 
appeared in about 10 weeks, and on egg white, beef fat, and starch, the larvae 
became dropsical as In wet beriberi. 

In the various egg-white experiments, observations were also made of the 
effect of placing green algae in the water and not changing the water. When 
egg white alone was fed the algae grew very slowly at first, but in about 3 
weeks began to grow normally and the larvae no longer died, but did not grow 
perceptibly. In the experiments with egg white and fat the algae grew more 
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rapidly, and coincident with the increased growth of the algae the larvae began 
to grow and metamorphosis was completed in 12 weeks. The author concludes 
that, by symbiosis of the animal with the bacterial flora and chlorophyll, a new 
substance has been created at the expense of the deficient diet, and that this 
now substance has played tlie rOle (»f a growth-promoting vitamin. 

Bacterial food poisoning from mutton, W. A. Young and O. D. Dawson 
(Lmcet [London], 1922, II, Ao. 12, pp. 60S, 609). —A brief report is given of an 
outbreak of food poisoning in Manchester, England, involving 25 persons in six 
households and resulting in one death. The infection was definitely traced to 
mutton purchased from the same retailer. From the remains of a roast of 
this mutton and from the tissues and secretions of the fatal case there was 
isolated a strain of Bacillus suipestifer or aertri/cke, type Mutton. The blood 
of most of the individuals attacked agglutinated this bacillus In relatively high 
dilution. 

ANIMAL PEODUCTION. 

Genetics, H. E. Walter (Nnv York: Miunnillm Co., [S.] cd., rev. and 
enl., pp. XVI-}-S5i, pis. 3, figs. 88 ). — This is a revised edition of the book pre- 
viously noted (E. S. li., 28, p. 876), many parts of which have been rewritten 
or rearranged to bring the book up to date. Now material lias been added, 
dealing with linkage, crossing over, the location of genes and somatogenpsis, 
as well as the entire rewriting of the chapter on the determination of sex. 

Ten years of heredity, A. F. Shuix (Amer. llicrog. 8oc. Trans., 4I {1922), 
No. 2, pp. 82-100, figs. 8 ). — This is a review of the conception of linkage, cross- 
ing over, and the arrangement of factors in the chromosomes. 

Coefficients of inbreeding and relationship, S. Wright (Amor. Nat., 56 
{1922), No. 646, pp. 830-388 ). — The author shows the method of derivation, 
largely from the formula of path coefficients* (E. S. R., 44, p. 766), of the 
formula 

fo=2(l/2«^«'-^*(l+^a) 

for calculating the coefficient of inbreeding (/o), in which n and n' are the 
number of generations from the sire and dam, respectively, to each common 
ancestor, and fa is the coefficient of inbreeding of those animals. The pos- 
sible valiums derived according to this formula range from 0 to 1. To demon- 
strate the practical application of the formula, the coefficient of inbreeding was 
determined for the Shorthorn hulls Roan Gauntlet and Comet to be 0.141 and 
0.4687, respectively. 

Remarks on the method of calculation proposed by H. L. Trachtenberg 
for diaUel crossings, K. Smith {Jour, Genetics, 11 {1921), No. S, pp. 299, 
800 ). — This is a criticism of the suggestion of Trachtenberg (E. S. R., 46, 
p. 268) for estimating the generative value of parents, in which the author 
states that in getting away from an arbitrary assumption, he has replaced it 
by an unmaintainable assumption. Though the fundamental principles of 
Trachtenberg’s method are deemed wrong, it gives fairly good results because 
of the small number of parental observations and the large number of observa- 
tions on offspring. 

Synthetic Mendelian forms in animals, J. L. Fbateub {Geneiica [The 
Hague], 4 {1922), No. 3-4, pp. 235-246 ). — ^The author reports the production of 
rabbits and poultry possessing characters or combinations of characters not 
shown by either parent. He states that these so-called synthetic forms are of 
two types, those which result from a combination of the factors of two different 

1 Genetics, 6 (1921). No. 2, pp. ni-178. 
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genotypes and those which result from offspring taking one character from 
one parent and a second character from the other parent. 

Examples which he has obtained in experiments of the first type are the 
production of rabbits with the wild type of coat color from crosses of albinos 
and other colors not agouti carrying the agouti factor with black, blue, and pearl 
gray coated rabbits, or crossing pea comb and rose comb fowls with the produc- 
tion of offspring with walnut combs. Examples of the second type of synthetic 
Mendelian forms are the production of white pea comb fowls by crossing black 
pea comb birds with others having single combs and white feathers, and short 
haired rabbits with wild type coat by crossing Angora rabbits with wild type 
coat with short haired rabbits of other colors. 

The interaction between two closely linked lethals in Drosophila as the 
cause of the apparent constancy of the mutant “ spread,” ft. Winge 
(Oenetica [The ffaffuely h 'No. 8-4, pp. 32J-S38, figs, S).— In experi- 
ments with cultures of D. melanogaster showing the mutant condition of spread 
wdngs at the genetics laboratory of the Royal Veterinary and Agricultural 
College, Denmark, the author has obtained data to show tliat. contrary to the 
literature, spread winge are dominant to normal wings. The spread wing 
cultures which are apparently homozygous are really heterozygous, and seem 
to breed true because the spread factor in double doses has a lethal effect. A 
recessive lethal factor is closely linked to the allelomorph of the spread factor, 
So that, except for a few crossovers (a few normal winged individuals occur), 
all individuals homozygous for spread wing and nearly all horaozjgous for the 
recessive allelomorph die. Thus a heterozygous race by the possible interaction 
of two lethal factors is made to breed practically as a homozygous race. 

Zygodactyly and its inheritance, A. H. Schultz [Jour. Heredity, IS (11)22), 
No. 3, pp. 113-118, figs. 8).— Referring to a previous article on the inheritance 
of webbed toes (E. S. R., 48, p, 06), the author reviews the inheritance of 
several cases of webbed toes. He concludes that those individuals that are 
free from the condition do not transmit it, and that the chances of a web-toed 
female transmitting the condition to her cldldren are less than those for a male 
to transmit this condition. 

The effects of inbreeding and crossbreeding on guinea pigs. — III, Crosses 
between highly inbred families, S. Wrigut (U. 8. Dept. Agr. Bui, 1121 (1922), 
pp. 61, figs. 27). — Continuing the studies of the effects of inbreeding and cross- 
breeding (E. S. R., 48, p, 263), individuals from five of the inbred families 
showing extreme differences in certain characters were mated together from 
1916 to 1919 to study the effect of crossbreeding on vigor. The methods of 
crossbreeding have been designated by symbols. B refers to the control stock 
mentioned in the previous papers in which no matings closer than second 
cousins were made. CO refers to first crosses between the different inbred 
families. The breeding together of individuals from two CO crosses in which 
different inbred families were used In each case has been designated as CC, 
Matings between brotlier and sister which have come from a CO cross are 
designated as Ci, and a second generation of brother and sister matings has 
been designated as 0*. CA refers to matings of inbred females with males 
from CO crosses, and AC refers to the reciprocal cross. CG designates matings 
of crossbred individuals which were exceptionally heavy at weaning time, and 
CL designates matings of crossbreds from large litters. 

It was necessary to make some corrections in the results of the experiments 
for the effect of differences in the sij^e of litters and seasonal variations. The 
existing differences for the characters studied In the stocks of different breed- 
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ing are presented in tabular form. A summary of the corrected data appears 
in the following table: 


Average of the records of inbred and crossbred stookf 1916'^1919, 


Experi- 

ment. 

1 

Bom 

alive. 

1 

Raised 
of those 
bom 
alive. 

Raised 
of all 
born. 

Total 

birth 

weight. 

Birth 
weight 
of those 
raised. 

Gain i 
per 
day. 

Weight 
at 33 
days. 

Siee of 1 
Utter. 1 

1 

Litters 

per 

year. 

1 

Young 

per 

year. 

Young 

raised 

per 

year. 

Inbred 

Per ct. 
77.7 

Per ct. 
72.1 

Per ct, 
56.3 

Qm. 

71.8 

Qm. 

77.6 

^ 1 
Qm. 
3.64 

Qm. 

197.8 

2.33 

3. 18 

7.40 

3.06 

CO 

79 0 

74.1 

68.8 

71.0 

76.4 

3.64 

196.6 

2.31 

3. 18 

7.36 

4.09 

CA 

83.6 

83.0 

70,1 

77.9 

81.0 

4.02 

213.8 

2.41 

3.48 

8.42 

5.42 

AC 

i 83.3 

83.2 

69.4 

78.2 

81.7 

4. 12 

217.7 

2.41 

3.49 

8.45 

i 6,51 

CC 

1 79.9 

72.6 

58.9 

70.0 

76.2 

3.71 

197.6 

2.27 

3.22 

7.31 

4.17 

Cl 

1 79.8 

73.6 

59.6 

71.2 

76.3 

3.77 

200.8 

2.20 

3.25 

7.46 

4.31 

C2 

1 82. 3 

78.9 

65.3 

74.8 

79.3 

4.10 

214.5 

2. 33 

3.40 

7,06 

4.94 

CL 

83. ( 

83.3. 

69.5 

78.2 

81.7 

4. 10 

217.0 

2.42 

3.47 

8.38 

5.32 

CG 

82. 6 

81.9 

67.6 

77.4 

81.3 

4. 10 

216.6 

2.40 

3.48 

8.39 

5.32 

B 

78.4 

73 3 

68.2 

72.1 

77.3 

3.66 

1 198.0 

2.32 

3.22 

7.51 

4.10 














In discussing the results, the author found that crossbreeding resulted in 
marked improvement in every respect over inbreeding, but that the greatest 
improvement in percentage born alive, birth weight, size of litter, and fre- 
quency of litters did not occur until the second generation. The gains, adult 
weight, percentage raised of those born alive, and resistance to tuberculosis 
showed greatest improvement in the first generation. Baaed on the averages ns 
given in the above table, a series of graphs were constructed from which the 
proportionate influence of different factors in determining the different char- 
acters has been calculated. 

An ititerestiiig method used in making these determinations was by com- 
paring the results of AC and CA crosses, from which the influence on the off- 
spring of n crossbred sire or dam could be determined since the other parent 
was Inbred. Environment was found to play a large part In determining some 
of the characters. As far as heredity was concerned, the percentage of the 
young born alive and percentage raised of the young born alive and birth 
weight wore found to depend primarily on the breeding of the dam, the cross- 
bred dams being much superior to the inbred dams in these respects. In the 
case of the birth rate and still more in the case of the percentage raised of 
the young born alive, the heredity of the young seems to have some influence. 
The daily gains were found to be largely influenced by the heredity of the 
young, but the breeding of the dam was also found to be of much importance. 
The frequency and size of litters were found to be dependent upon both 
I)arent8, but wdth the first character the breeding of the sire seemed to be more 
responsible, whereas in the latter character the dam was almost entirely re- 
sponsible. The percentage raised of all young born, the weight at weaning, 
and the total fertility are realiy the products of other characters discussed. 
The selection practiced in the OG and CL matings seemed to have no effect 
on the weights of the offspring, though the offspring of the large animals 
proved to be somewhat earlier maturing. 

A method of calculating the decrease in heterozygosis occurring In successive 
generations of inbreeding by different systems of mating is presented, and the 
application to the results of this study is discussed. Inbreeding naturally re- 
sults in an increase in homozygosis, and thus more recessive factors are allowed 
to express themselves. More of the characters denoting lack of vigor seem to be 
determined by recessive factors, which thus results in decreased vigor in the 
inbred strains. Crossing produces increased vigor, because each family supplies 
some dominant character which the other lacks. The establishment of a num- 
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her of inbred lines and then crossing between them to maintain vigor is ad- 
vocated for practical live stock improvement. 

Notes on the hybrids between the canary and two American hnches, 
O. E. PiiATH {Amer, Nat., 66 (1982), No. €45, pp. S22-S29). — The author reports 
the production of hybrids between a yellow canary female and males of the 
California linnet (Carpodaotis mexiownuu frontalis) and the willow goldfinch 
(Astragalinus trisHs salicamcms) . In the first cross three, and in the second 
cross five, hybrids were produced. Pour hyl)rids were also produced by cross- 
ing a willow goldfinch female with an Arkansas goldfinch (A. psaltria hespero- 
phihis), but they died a few days after hatching. The canary-California linnet 
hybrids were sterile when mated with each other, and the male was sterile 
when mated with a canary female. A description of the hybrids is given, as 
well as discussions of similar crosses which have been reported in the litera- 
ture. 

Genetic studies in poultry. — ^IV, On the barred plumage of certain 
breeds, It. C. Punnett and M. S. I’eabe (Jowr. Genetics^ 11 (1921), No. S, pp. 
2S5-240, figs, 2). — In continuing the genetic studies in poultry (E. S. R., 46, 
p. 272), experiments are reported in which an effort was made to study the 
relatlonsldp of the white and gold bars of the Chamois Camplne (feathering 
Is barred with white and gold) to the black and gold of Gold Campines and the 
black and white of Silver Campines. Crosses were made between a Chamois 
cock and Brown Leghorn and Silver Campine hens and between a Chamois 
hen and Gold and Silver Camplne cocks. The results of these crosses indicated 
that silver is produced from gold by the action of a sex-llnkecl factor which 
inhibits gold. The Chamois differs from gold by the action of a factor which 
inhibits dark melanlc pigment witliout influencing the gold. The presence of 
both inhibitors produces white. The occurrence of faint barring, called ghost 
barring, in the heterozygous whites as they got older was also noted, and is 
attributed to the heterozygou.s condition of the birds for the inhibitor of the 
melanic pigment, since the ghost bars occupy the position of the black bars 
in the feather. 

Experimental studies on the duration of life. — IV, Data on the inilaence 
of density of population on duration of life in Drosophila, R. Pearl and 
8. L. Parker (Amer. Nat,, 56 (1922), No. 646, pp. S12-S21, figs. S). — Continuing 
the studies on duration of life in Drosophila (B. 8. R., 47, p. 864), data are 
presented which have been taken from three different strains. Including 13,117 
Individuals, showing the effect of the density of the population on the length of 
life by means of correlation tables and graphs for each strain. The tentative 
conclusions to be drawn are that there is an optimum density of population for 
maximum duration of life In Drosophila, either below or above which the 
length of life la shortened. 

The sex chromosomes of the monkey, T. 8. Painter (Science, 66 (1922), 
No. 1446, pp. 286, 287, figs, 4)- — studying the spermatogenesis of the ring- 
tail monkey at the University of Texas, 54 chromosomes have been observed 
in dividing spermatogonia. During the first maturation division an element 
Is noted which consists of two compon«its unequal in size and which go to 
opposite poles of the cell, so that the secondary spermatocytes contain one or 
the other of these components, which are the X and Y chromosomes. 

Oestrus and fecundity in the guinea pig, D. B. Tbesidder (Amcr. Nat., 56 
(1922), No. 646, pp. $47-^69). — In this study, carried on at the Stanford Medical 
School, the author made observations on the occurrence of oestrum in the 
guinea pig considering the age of first occurrence, the time lapsing between 
parturition and oestrum, and the regularity of occurrence in nonpregnant 

86857—28 6 
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animals which had and had not been mated. Parturition was usually fol- 
lowed almost immediately by oestrum, after which it occurred again in from 
12 to 120 days, usually depending upon the age of the animal. The recurrence 
of oestrum was usually at 15 or multiple of 15-day Intervals. The number 
of embryos in pregnant guinea pigs killed at daily intervals from 7 to 15 days 
of pregnancy and at 2-day intervals from then to parturition showed very 
close agreement, with the number of corpora lutea found in the ovaries. The 
number of embryos in each horn of the uterus also corresponded with the num- 
ber of corpora lutea found in the ovary on that side. 

Loss In the grain of com in storage as silage, W. L. Gaines (Jour. Dairy 
fifci., 5 (Wt2), No, 5y pp. 507-^09) .—In comparing the dry matter changes in the 
grain of Silvermlne corn as stored in the silo and in the crib, it was deter- 
mined at the Illinois Experiment Station that the grain stored in the silo lost 
5.08 per cent of the dry matter and that stored in the crib 2.25 per cent. 

The effect of feeding velvet beans to pigeons, W. D. Salmon (Science, 56 
(1922) t No, 1448, p, 368). — In experiments at the South Carolina Experiment 
Station, pigeons fed velvet beans with and without an aqueous extract of 
rice bran and 10 per cent of butter fat did not do well and two died on the 
fourth day. Pigeons which showed symptoms of polyneuritis due to a pol- 
ished rice diet partially recovered after feeding velvet beans. An aqueous 
extract of velvet beans fed to pigeons on the polished rice diet apparently de- 
layed the occurrence of polyneuritis. It is concluded that velvet beans at least 
contain a small amount of vitamin B, but the cause of their ill effects on the 
pigeons has not been determined. 

Oat-tail (Typha latifolia) as a feed, L. E Feeudenthal (Science, 55 
(1922), No. 1426, pp. 456, 457). — The author reports results in which 60 hogs 
obtained sufficient nutrients to keep them in good condition for three months 
on the cat-tail rhizomes which they picked up in a 3-acre swamp. The analysis 
of cat-tail flour is shown to agree very closely with yellow corn, the main dif- 
ferences being more ash and less fat than in the com. 

The value of fish meal as a feeding stuff, J. B. Obr and A. Crichton 
(Scot, Jour. Ayr., 5 (1922), No. 2, pp. 146-157). — After briefly describing the 
different methods of manufacturing fish meal, the authors briefly report sev- 
eral feeding experiments carried on at Rowett Research Institute in which 
white fish meal made from the heads, bones, and flesh of fresh white fish was 
fed to hogs, poultry, and dairy cattle without any fishy odor being noticeable 
in the pork, bacon, eggs, milk, or poultry meat. Poor quality fish meals, how- 
ever, were found to taint the bacon in some cases unless the feeding of the 
fish meal was stopped four weeks before killing. The desirability of fish meal 
as a source of protein and minerals is also brought out. 

Studies in animal nutrition.—II, Changes in proportions of carcass and 
offal on different planes of nutrition, C. R. Moulton, P. F. Trowbridge, and 
L. D. Haigh (Mismuri Sta. Research Bui. 54 (1922), pp. S-76, pi. 1, figs. ^7).— 
Thirty-one representative steers from each of the groups on the different 
planes of nutrition previously described (E. S. R., 46, p. 60) were slaughtered 
at intervals of from 3 months to 4 years of age, and records were taken of the 
weights of the live animals, intestinal contents, blood, heart, lungs, trachea, 
brain, spinal cord, tongue, gullet, rumen, reticulum, omasum, abomasum, 
large and small intestines, sweetbreads, spleen, pancreas, liver, gall bladder, 
gall, kidneys, urinary bladder, penis, diaphragm, caul fat, stomach fat, intesti- 
nal fat, hide, hair, dewclaws, teeth, horns, hoofs, foot and hoof, quarters, and of 
the wholesale cuts showing the amount of lean, fat, and bone each cut contained. 
The following table shows the proportion of the weight of the animals whtdi 
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consisted of the different parts when the animals on different planes of nutri- 
tion were slaughtered at different ages : 

Proportiom of carcass and offal on the warm empty weight ‘ basis in animals 
of different ages on (1) full^ {2) Umited, and (5) scant planes of nutrition. 


Ago. 

Plane 

of 

nutri- 

tion. 

Warm 
empty 
weight 
as per- 
centage 
of live 
weight. 


Proportion of warm empty weight. 


Car- 

cass. 

Offal 

fat. 

Hide 

and 

hair. 

Hoad, 

tail, 

feet, 

etc. 

Blood. 

Organs. 

Loss on 
cooling. 

Mos. 



Per ct. 

Prr cf. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

3 

1 

88.02 

61.66 

.1.43 

10.61 

6.94 

6.24 

11.71 

1.45 

3 

2 

89.27 

64 21 

.83 

9.48 

7.95 

5.35 

10.78 

.38 

3 

3 

83.89 

63 92 

.65 

9.26 

7.95 

6.37 

11.94 

.03 

6.6 

1 

84.32 

63 70 

3.91 

8 16 

6.13 

6.18 

11.48 

.42 

6.2 

2 

85 29 

62. 14 

1.80 

10.60 

8.13 

5.25 

10.77 

.72 

6.3 

3 

86 63 

62.78 

.98 

9.72 

8.68 

5 35 

11.22 

1.93 

8.2 

1 

83 16 

65 14 

2 26 

8.63 

6.88 

6.08 

11.56 

.04 

S.,*) 

2 

82.28 

61.33 

2 16 

8.62 

7.41 

6.85 

12.46 

1. 14 

8.4 

3 

19 

61.41 

.92 

9.04 

9 21 

6. 19 

12.37 

1.03 

10.7 

1 

89 03 

05 82 

3 59 

9 22 

4.78 

4.33 

9.82 

2.79 

10.9 

2 

87.83 

61.09 

2 17 

9 65 

6.24 

4 54 

11 25 

2.93 

11.1 ! 

3 

87 10 

1 63 41 

1 68 

9 44 

6 54 

6.06 

11.37 

4.31 

10.6 i 

1 

87 57 

64 46 

4 66 

8.39 

4.88 

6.03 

10.22 

1.97 

11.4 ' 

2 

87 38 

61.86 

3. 12 

9 78 

6.44 

5 52 

10.86 

1.34 

17.7 1 

1 

88.77 

68 11 

1 5. 16 

7.40 

i 4.38 

4 09 

8.67 

2. 19 

18.4 

3 

90 37 

61 98 

1.51 

8.69 

1 6.10 

4 93 

10.58 

6.62 

20.9 ! 

1 

90.44 

64 39 

! 6 28 

8 65 

4.42 

4.41 

9.46 

1.52 

26.2 i 

2 

88 69 

65.07 

2.34 

9.80 

i 6.95 

4.63 

9.64 ; 

1.68 

26.3 ' 

1 3 

87 05 

62.34 

1.87 

10.47 

1 6.29 

5.13 

10 04 

3 86 

33.6 

1 

90.39 

i 68.03 

4.45 

1 7.43 

1 4.28 

4 16 

7.62 

4 05 

33.5 

' 2 

91 63 

66.02 

2.70 

8.23 

1 5.54 

4.85 

8.64 

4 03 

38.7 ! 

1 

92.30 

71. 17 1 

6 13 

7.15 

4.10 

3.61 

6.81 

1.89 

39.5 

1 

93 26 

75. ,'■>2 

6. 17 

5 88 

1 3.26 

3.48 

6.08 

1.57 

40 0 ! 

2 

89. 19 

68.59 ! 

2.70 

8.35 

1 5 36 

4 43 

8.26 

1 2.31 

40.4 

3 

88.95 

65.29 

1.55 

9.34 

6.66 

5.28 

9 57 

1 2.31 

44.5 

1 

90 40 

72.25 

6 . 97 

5.87 

1 3.55 

3.33 

6.35 

1.69 

44.6 

2 

87.68 

68.76 

2 66 

8.90 

i 6 91 

4.44 

8.25 

; .89 

44.7 1 

3 

89.01 

67.80 

2 54 

: 9.61 

5 22 

4.67 

8.67 

! 1.05 

47 0 

1 

92.24 

74.76 

4.74 

: 6.15 

3.75 

3.52 

6.81 

{ 1.47 

47.7 

2 

90. 12 

68.58 

3.53 

; 8.36 

6.23 

4 90 

8. 18 

1 1.19 

47.9 

3 

89.09 

66,63 

3. 17 

1 8 81 

5.69 

5.22 

9.07 

1 1.62 


' Warm empty weight equals the difference between the live weight and the weight of the contents of 
the stomach, mtostlne, and urinary bladder. 

The lower planes of nutrition markedly affected the development of the 
stomach and liver, so that with the latter there was a rather steady decrease 
in proportion from birth to 4 years of age as compared in the full-fed steers 
with a rather steady increase to 8^ months of age, followed by a decrease from 
that time on. Many changes in the relationship of parts occurred at about 
Si months of age. Interesting tables and graphs are given which show the 
proportions of lean, fat, and bone in the empty animal, the carcass, and in 
different parts of the animal, with special reference to the wholesale cuts. 

Prom 3 months to 4 years of age the carcasses from the group receiving the 
full feed decreased in the percentage of skeleton and lean flesh from 25 to 10 
per cent and 67 to 42 per cent, respectively, whereas the fatty tissue increased 
from 6 to nearly 48 per cent. In group 2 the skeleton decreased from 28 per 
cent of the carcass to 18 per cent, the lean flesh decreased from 66 to 58 per 
cent, and the fatty tissue increased from 5 to 22 per cent. In group 3 the skele- 
ton decreased from 27 to 20 per cent, while the lean Increased from 67 to 70 
per cent at 18} months, with a decrease again to 66 per cent. The fat 
increased from 3 to 12 per cent 

The proportions of the carcass which consisted of loin, rump, flank, and 
plate Increased with age and fatness, while the proportions of round, chuck, 
neck, and shank decreased with age. The relationship of parts at birth are 
also given for comparison as previously reported (E. S, E., 45, p. 67). 
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Studies in animal nutrition. — Changes in chemical composition on 
different planes of nutrition, C. E. Moulton, P. F. Thowbbioqk, and L. D. 
Haigh {Missouri Sta, Research Bui, 55 U922), pp. S-88, flffs. 20), — In continu- 
ing the above study, the different organs and parts of the animals on which 
the changes in proportions of carcass and offal were studied were analyzed for 
their content of water, fat, nitrogen, ash, and phosphorus. The composition 
of the total beef animal was also determined on an analytical, empty, and 
fat-free (protoplasmic) basis. 

In the total animal the water content was found to decrease with the 
higher planes of nutrition and with Increased age, whereas the fat increased 
under the same conditions. The nitrogen content increased slightly to 3 
months of age, after which it remained rather constant for groups 2 and 8, 
but decreased for the animals that were full fed. The ash content in particu- 
lar and the phosphorus content in general increased slightly from birth to 4 
years for the animals in groups 2 and 3, but for the full-fed steers slight 
Increases occurred to 3 months, followed by slight decreases to months, 
after which they remained rather constant to 3 years, followed by a rapid 
decrease. 

The composition of the blood, liver, spleen, and kidneys was found to remain 
fairly constant for animals of the different ages and on different planes of 
nutrition. The percentage of fat increased and the water decreased in the 
lean and fat flesh with age and increased fatness. The nitrogen, ash, and 
phosphorus contents were found to decrease with increased age and fatness, 
especially in the case of the full-fed steers. The composition of the skeleton 
was found to be rather constant in nitrogen, but the phosphorus, ash, and fat 
greatly increased with age, whereas the water decreased. 

Using the analyses of embryos and calves at birth previously noted (E. 
S. 11., 45, p. 67), graphs have been constructed showing the analyses of beef 
animals on a fat-free basis from conception to 4 years of age. Calculations of 
the composition of the gains made showed that for the full-fed steers the gains 
became richer in fat, with a decrease in the other constituents, with advancing 
age until the last gains are shown to consist of 90 per cent fat. Groups 2 and 
3 show some variation in this respect. An extensive series of tables gives the 
data in detail. 

Investigations in the growth of cattle, A. Schmid {Landw, Jahrh Schweiz, 
36 {1022) f No. 5, pp. 311-^03, figs. 33). — Curves and data are presented showing 
the changes which occurred during growth in seven Simmental cows as de- 
termined by weights and a vast number of measurements taken at 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, 18, 24, 36, 48, 60, and 72 months of age. 

Beef production in Colorado, C. I. Bray {Colo, Agr. Col. Ext. 190 A 

{1922), pp. JfO, figs. i8).— This is a discussion of the general principles of beef 
management as practiced In Colorado, with brief discussions of the more com- 
mon diseases of beef cattle. 

The cattle-raising industry of the Southwest, C. C. Lincoln {Los Angeles: 
Security Trust d Savings Bank, 1921, pp. 24, figs. 6f).--Thls is a discussion of 
the economic conditions of the cattle industry in the Southwest, with special 
reference to the States of California, Arizona, and Nevada. 

Practical sheep husbandry, W. A. Burns (Chicago: Author, 1919, pp. 84, 
flos. 4J).— This book gives practical instructions for the feeding, management, 
and breeding of sheep, as well as directions for preparing mutton and lamb 
for table use. 

Sheep raising in Georgia, C. E. Kellogg and H. V. Pebsells (Go. Agr. Col. 
Bui. 259 (1922), pp. 32, figs. 16). — ^Directions for the care, management, and 
feeding of sheep are given, with special reference to Georgia conditions. 
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Care and management of sheep on the farm, W. E, Joseph {Montana Sta. 
arc. 105 (1922), pp. 29^ figs. 12). — A discussion is given of the practical methods 
of feeding, breeding, and caring for the foreign flock. The management and 
feeding of the lambs are also taken up. The grades of wool are described, as 
well as information on how to prepare the fleece for market. 

Summary of two years* data on production of early spring lambs, C. A. 
Wilson {Tenn. Agr, Coh Ext, Pub, 109 (1922), pp. 2), — ^A brief summary of two 
years’ experiments in the production of lambs is given, in which it has been 
found that maximum production has been obtained from ewes 4 to 6 years of 
age, and that the grade ewes in good condition were more efflclent than scrub 
ewes in thin condition at the beginning of the breeding season. 

Statistical review of the wool and wool textile trades, 1912—1921, 
compiled and edited by W. H. Dean (London: II. Dawson d Co., 1922, pp. 
XII-\'10i, pis. i). — This consists of series of tables giving data on the wool 
production and commerce in wool in the United Kingdom, France, Germany, 
the United States, Jai>an, Australia, New Zealand, South Africa, and South 
America. 

The progress of metabolism after food in swine, J. W. Capstick and T. B. 
Wood (Roy. ^oc. ILmdon], Proc., Her. B, 9k (1922), No. B 656, pp. 85-^49, 
figs. 3). — The results of a study of the metabolism of a fasting barrow at rest, 
determined in the calorimeter previously described (E. S. R., 47, p. 865), are 
reported. Records were kept during six observation periods of 4 to 6 days’ 
duration extending over a period of 114 days. The calorimeter was held at 
different temperatures during the tests, varying from 10.3® C. to 20.4*^. 

It was found to require about four days’ fasting for the hog to reach basal 
metabolism. The curves of resting metabolism were uniform in nearly all cases 
and it was found that the exponential equation 

log |/-f fcf==c 

would fit the curve to a high degree of approximation where y is the metab- 
olism at time t. Prom the beginning to the end of these tests the hog increased 
in weight from 220 to 342 lbs. 

Feeds and feeding of swine, N. Athanassof (As Forragem e a AUmen- 
tacdo dos Suinos. Sdo Paulo: Sec. Agr., Com. e Ohras Pub. Estado Sdo Paulo, 
Serv. Pub. e Biblioth., 1920, pp. 112, pis. 16). — This work deals with the com- 
position and digestibility of the different green feeds, grains, roots, roughages, 
and by-products used for swine feeding, together with suggestions on rations 
and methods of feeding and fattening swine. 

Swine feeding, J. W. Wuichet (Ohio Agr. Col. Ext. Bui., 18 (1922-23), 
No. 1, pp. 16, figs. 2). — The principles of balancing rations for swine are dis- 
cussed, and methods of feeding are given, with suggested rations for pigs of 
different ages. 

Soy bean and mineral supplements for fattening hogs, 0. M. Vestal 
(Swine World, 10 (1922), No. 3, pp. 18, 19). — Experiments carried on at the 
Indiana Experiment Station indicate that soy beans with adequate minerals 
compare favorably with tankage as a supplement to corn for fattening hogs. 
Average dally galhs of 1.77, 1,58, and 1.43 lbs. per head were made by lots of 
hogs receiving respective rations of corn and tankage, corn and soy bean oil 
meal, and com and soy beans as compared with daily gains of 1.83, 1.70, and 
1.64 lbs. by hogs receiving the same rations with the addition of a mineral 
mixture of 15 parts wood ashes, 5 parts 16 per cent acid phosphate, and 1 part 
common salt 

Other lots of hogs on rations of com and soy beans supplemented with min- 
erals consisting of 10 parts wood ashes, lO parts 16 per cent acid phosphate, 
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and 1 part salt ; wood ashes and 16 per cent acid phosphate ; wood ashes ; 16 
per cent add phosphate; and 10 parts 16 per cent acid phosphate, 10 parts 
pnlverized limestone, and 1 part salt made respective daily gains per head of 
1.85, 1*66, 1.64, 1.66, and 1.74 lbs. The last lot produced the cheapest gains, 
which were calculated at $4.00 per 100 lbs. The average daily gain of 1.85 lbs. 
was made at a cost of $4.14 per 100 lbs., as compared with costs of $4.26 and 
$4.22 for the lots receiving corn and tankage, with and without minerals. 

Principles of pork production, D. A. Jay and B. W. Fairbanks (Colo, Agr, 
Col, Ewt, 19iA (1922) t pp. 19, figs, 11), — General instructions are given 

for the management and care of swine. 

Pork on the farm, J. A. Simms and M. E. Dakin (Conn, Agr, Col, Ext, Bui, 
H (1921), pp, 28, figs, 6), — ^The methods of killing, dressing, and curing pork on 
the farm are described. 

Hog marketing suggestions, A. L. Ward (Tex, Agr, Col, Ext, Bui. C-20 
(1922), pp, S), — ^A list of grades of hogs and market terms are given, as well 
as suggestions for loading and shipping hogs cooperatively. 

Hybridization in the origin of the races of domestic poultry, A. Ghigi 
(Genetioa [The Hague], 4 (1922), No, S-4, pp. This is a discussion 

of the possible part played by hybrids in originating new races of poultry. 

How to select a good flock, P. 0. Jamieson (Colo, Agr, Col. Ext, [Bui,] 
189 A (1922), pp, 15, figs. i8).— Practical instructions are given in culling and 
selecting the flock. 

Poultry management at New Hampshire College, A. W. Richardson and 
P. I. Fitts (N, H. Agr, Col, Ext. Bui 18 (1922), pp. 82, figs. 6). —The method of 
handling and feeding the different classes of poultry at the New Hampshire 
College is described. 

Poultry raising in South Carolina, N. R. Mehrhof (Clemson Agr. Col 
8, C,, Ext, Bui. 58 (1922), pp. 68, figs, 29), — This publication deals with breeds 
of poultry, poultry house construction, methods of incubation and brooding, 
care of the growing stock, feeding, kUling, dressing, breeding, management, and 
marketing of poultry and poultry products. 

Brooding and rearing chicks, J. C. Graham (Mass. Agr. Col Ext, Leaflet 
68 [1922], pp, 20, figs. 5).— Methods of brooding, housing, rearing, and feeding 
chicks are given. 

The influence of the ration fed to growing chickens on the later egg 
production of the females. — Preliminary report, H. Atwood (Poultry 8ci,, 1 
(1922), No. 6, pp. J77-i85),— A study of the effects of feeding two lots of pedi- 
greed chicks on the same grain ration, with skim milk in addition to one lot, 
at the West Virginia Experiment Station, Indicates that pullets in the lot 
receiving skim milk consumed more grain, made more rapid gains in weight, 
started laying earlier, and laid more and slightly heavier eggs, at least during 
the first laying year. 

Canadian record of performance for poultry, R. W. Zavitz (Poultry 
8ci,, 1 (1922), No, 6, pp. 208-206). — ^The Canadian record of performance “A^^ 
for poultry consists of trap nest records kept by each owner on his own 
birds. The flocks entered are subject to official monthly inspection by repre- 
sentatives of the Department of Agriculture. Certificates are issued for each 
bird laying over 150 eggs per year and advance certificates for over 225 eggs. 

The correlation between monthly and annual egg production in the 
pullet year in the White Wyandotte fowl, J. A. Harris (Poultry 8oi,, 1 
(1922) f No, 6, pp, 196-202, figs. S), — The monthly and yearly egg records for 
the first year’s production of the 670 White Wyandottes entered in the first 
nine Storrs International Egg-Laying Contests were statistically treated with 
results similar to those obtained for White Leghorns (H. S. R., 47, p. 672). 
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The winter cycle in the fowl, J. A. Harbis and H. R. Lewis (Science, 56 
(1922), No, ms, pp, 2S0, 251). —In further treating the data previously noted 
(B. S. li., 47, p, 672) showing the correlation between the seasonal egg produce 
tion of the first and second years, the authors conclude that there is no evidence 
to indicate that in White Leghorns, at least, special factors exist which control 
winter egg production as distinguished from production during any other period 
of the year. 

The Incubation of hen’s eggs, A. G. Philips and F. D. Bbooks (Purdue 
Agr. Ext. Bui. 101 (1922), pp, 12, figs, 7). — Methods are suggested to help reduce 
losses of chicks hatched on Indiana farms, which Include directions for selecting 
the stock, setting the eggs, and care and operation of the incubator. 

Natural and artificial incubation, B. F. Kaupp (N, C, Agr, Col. Ext, Giro, 
ISO (1922), pp. 6, fig. 1). — A discussion is given of the methods used in selecting 
eggs for hatching, and directions for setting a hen and running an incubator. 

Overcoming soil contamination in poultry yards, W. T. Johnson (West- 
cm Washington Sta. Bimo. BuL, 10 (192S), No. 5, pp. 105-109). — This discusses 
the desirable type of soil for poultry yards in which young chicks are raised. 
Where the same yard is used year after year, it is suggested that 2 or 3 in. of 
the top soil be removed, the remaining soil be thoroughly disinfected with lime, 
and 2 or 3 in. of fresh sand or gravel be spread on the top. 

DAIRY FARMING— DAIRYING. 

Dietary factors influencing calcium assimilation. — III, The comparative 
efficiency of timothy hay, alfalfa hay, and timothy hay plus calcium 
phosphate (steamed bone meal) in maintaining calcium and phosphorus 
equilibrium in milking cows, E. B. Habt, II, Steenbock, C. A. Hoppebt, R. M. 
Bethke, and G. C, Humphrey (.lour. Biol, Chcm., 5Jf (1922), No. 1, pp, 15-89),— 
In continuation of the study previously noted (E. S. R., 47, p. 875), 3 cows were 
fed for three periods, of 4, 4, and 5 weeks each on rations similar to those used 
in the previous experiment. Timothy hay was used in the first and third 
periods, whereas alfalfa hay cured in the windrow and exposed to the air and 
sunlight 4 days replaced the timothy hay in the second period. In the third 
period approximately 200 mg. of steamed bone meal was also given each animal 
daily. The calcium and phosphorus balances were determined as follows: 


Calcium and phosphorus Valances maintained on rations including tiimthy 
hay, alfalfa hay, or timothy hay and steamed lone meal. 





Cow 1. 



Cow 2. 



Cow 3. 


Period. 

Week. 

Week- 
ly milk 
produc- 
tion. 

Dally bolancc. 

Week- 
ly milk 
produc- 

Uon. 

Dally balance. 

Week- 
ly milk 
produc- 
tion. 

Dally balance. 



Cal- 

cium. 

Phos- 

phorus. 

Cal- 

cium. 

** 

Phos- 

phorus. 

Cal- 

cium. 

Phos- 

phorus. 



Lbs. 

Om. 

Qm. 

Lbs. 

Om. 

Gm. 

Lbs. 

Om. 

Om. 

1 

1 

327.2 

-30.87 

-39.36 

164.5 

-10.84 

-31.57 

272.4 

-33.24 

-40.07 

1 

2 

me 

-23.86 

-86.44 

158.8 

-10.98 

-23.40 

283.2 

-29.71 

-35.79 

1 

3 

332.0 

-19.16 

-30.74 

166.8 

-11.66 

-20.28 

273.9 

-81.22 

-40.41 

1 

4 

327.3 

-25.87 

-86.46 

155.0 

-17.36 

-47.21 

260.7 

-28.67 

-85.25 

2 

1 

323.7 

4-19.81 

-83.88 

163.3 

+21. 19 

-12.92 

253.9 

+28.62 

-16,37 

2 

2 

828.4 

-7.64 

-18.05 

165.8 

-6.19 

-8.77 

261.0 ! 

-4.86 

-0.61 

2 

3 

306.4 

-2.69 

-6.78 

156.5 

-1.91 

-4,69 

251.7 1 

-1,78 

+.43 

2 

4 

309.1 

-16.84 

-o.» 

164.0 

-1.69 

-5.18 
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222.6 

-a 88 
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3 
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-13.84 

-29.49 

113.3 

-11.56 

-22.49 

215.3 

-17,11 
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Th8 weights of each cow at the beginning and end of the test wefe, respec- 
tively. 1,284 and 1,166 lbs. for No. 1, 1,185 and 1,096 for No. 2, and 1,119 lbs. at 
both times for No. 3. As In previous exi>eriments, the negative calcinm balances 
were maintained on timothy hay alone and with steamed bone meal, but when 
alfalfa hay replaced the timothy hay negative calcium balances were still 
maintained though at a lower rate. The positive calcium balance during the 
first week after the change to alfalfa hay is explained as due to the Increased 
intake and the lag in the elimination of calcium. The lack of agreement 
between the results of this and the previous experiment is attributed to the 
presence in the cap-cured alfalfa of a vitamin for calcium assimilation which 
has been destroyed by exposure to air and sunlight. 

Interesting results were obtained from the calcium content of the blood, 
which was determined for the 3 animals as 22.01 to 24.42 mg. per 100 cc. of 
blood serum at the end of the timothy hay period, 15.65 to 16.34 mg. 4 days 
after changing to alfalfa hay, 8.79 to 9.91 mg. at the end of the alfalfa period, 
and 16.1 to 16.75 mg. per 100 cc. of blood serum at the end of the timothy hay 
plus steamed bone meal period. There was no significant difference in the 
calcium content of the blood of cows In the regular herd, some of which had 
been receiving the alfalfa and others the timothy and bone meal rations over 
long periods. The inorganic phosphorus in the blood of the 3 cows in the 
experiment was low during the first period, but higher during the second and 
third periods. 

Balancing rations for dairy cows, E. B. Frrxs (Dreg. Agr. Col. Ext. Bui. 
SS7 (1922), folder). — Practical instructions in feeding for milk production are 
given, as well as the nutritive value of the more common dairy feeds. 

Keeping dairy herd records, J. A. Ruddick (Canada Dept. Agr. Pamphlet 
13, n. 8Gr. (1922), pp. 8, fig, 1). — Methods of keeping butter and milk records by 
dairymen are described. It is suggested that the sampling and weighing of 
the milk from each cow be done on three days during each month, preferably 
the 10th, 20th, and 30th. 

Studies in milk secretion, X, XI, XIll, J. W. Gowen (Abs. in Maine Sta. 
But. 304 (1921), pp. 349-351, 352, 353). — Abstracts of three papers in the series 
of studies in milk secretion (E, S. R., 47, p. 176) are given. 

X. The relation between the milk yield of one lactation and the milk yield 
of a subsequent lactation in Guernsey advanced registry cattle. — Correlation 
coefficients calculated for the milk yield of different years for A. R. O. Guernsey 
cattle varied from 0.462 to 0.811. This was nearly 0.15 higher than similar 
correlations for cattle in a purebred Jersey herd, and indicated that future 
milk records of Guernseys could be estimated on the record of one lactation 
with greater accuracy than future egg records of White Leghorn hens based 
on month’s egg production. 

XI. The relation between the butter fat percentage of one lactation and the 
butter fat percentage of a subsequent lactation in Guernsey advanced registry 
cattle. — The butter fat percentage remains approximately the some for the 
same cow in different lactations. The coefficient of correlation varied from 
0.637 to 0.893. A comparison with records in a purebred Jersey herd Indicate 
that A. R. O. records are a more accurate indication of subsequent performance 
than the records of all Guernsey cattle A. R. O. records were several times 
more valuable for selecting cows for milk yield and butter fat percentage 
jthan score-card methods. 

XIII. Relation between the milk yields and butt^ fat percentages of the 7- 
day and S65-day tests of HolstelnrFriesian advanced registry ooffle.— The coeffi- 
dlents of variation for the 7-day milk yields were found to be less than the 
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coe^ients of variation of 365-day milk yields In Holsteln-Friesian advanced 
registry cattle, but the reverse occurred in the case of the butter fat percentages. 
The correlations between the following records were significantly high, ranking 
in the order given: 365-day milk yields and butter fat percentages with those 
of subsquent lactations, 7-day milk yields and butter fat percentages with 
those of the 305-day test when the 7-day test was a part of the 865-day test, 
and the 7-day tests with the 365-day tests when the 7-day test is not a part of 
the 865-day test 

Disturbances in milk secretion and the natural bacterial content of the 
udder, G, Kobstlek, W. Steck, and M. Radosavlevitoh (Creamery and Milk 
Plant Mo,, 11 (1922), No, 12, pp. 43, U, 45).— This is an English summary of 
the work previously noted (E. S. It, 47, p. 381). 

A monograph of the dwarf cattle of Lower Lusatia, A. KtiHNBMANN 
(Landw, Jahrh,, 56 (1922), No. 5, pp, 781-822, figs. IS). — An account is given 
of the region of Lower Lusatia, and the peculiarities of the people are de- 
scribed with reference to the manner in which they have Influenced the de- 
velopment of the cattle. A discussion is given of the probable origin of the 
dwarf cattle, and measurements of the body i)arts of 70 animals have been 
made and presented. 

Dairying in Porto Rico, D. W. May (Porto Rico 8ta, Bui. 29 (1922), pp. 19, 
pis, 4)- — This offers a description of the dairy industry in Porto Rico and sug- 
gests methods of improvement. Porto Rican cattle are in general rather poor 
milk producers, and it is suggested that they might be improved by crossing 
with the standard dairy breeds. The purebrcds, however, are subject to tick 
fever. Very little supplemental feeding is necessary since pasture is available 
all the year round, and due to the tropical climate dairy barns do not nee<l 
to be very expensively constructed, though the roof should not only shed water 
but should also break the heat of the sun. 

Tabulated results of comparative tests of the milk and fat produced by 
Porto Rican cattle showed that the quantity of milk was not only low, but in 
some cases the fat content went as low as I per cent. 

Minor equipment for the small dairy, H. E. McNatt (Western Washington 
Sta. Bimo. Bui., 10 (1923), No. 5, pp. 98-96). — This is a discussion of the minor 
devices such as milking machines, cream separators, feed carriers, etc., which 
may be of value in saving labor or feed, bettering the product, or increasing 
the profits in a small dairy. 

Experimental results on cooling and testing cream, H. W. Gbegoby 
(Butter, Cheese, and Egg Jour,, H (1923), No. 4» PP- 8-12, 29). — ^Thls is the 
account of an experiment carried on at Purdue University to determine the 
quality of butter made from cream, cooled by different methods, which was 
kept until the end of each week, and churned. 

The most satisfactory method was to cool each lot of cream separately and 
then put it in with the rest of the cream. Running the warm separated 
cream directly Into the cooled supply was found next best, whereas cream 
which was not cooled developed high acidity and was very lumpy. This 
cream did not make good quality butter. Stirring the cooled cream three 
times a day was also found to improve its butter-making qualities. 

Studies were made of the effect on the butter fat test of leaving samples 
of cream in a hot water bath to eliminate the lumps in order to get a more 
uniform sample. It was found that holding the samples in an open Jar at 
185 to 140® F. for 4 to 8 hours Increased the fat from 0.5 to 3 per cent. When 
held at lower temperatures the increases were reduced, and sealing the Jars 
eliminated the error. 
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Farrington batter test, E. H. Fabbington (N. Y. Prod, Rev, and Amer, 
Creamery, 55 {1922), No, 4, pp. nO-llS, figs, 9; also Creamery and Milk 
Plant Mo„ 11 {1922), No. 12, pp. 45-P, figs. 9).— This is a description of the 
Farrington test for fat in butter, which consists of melting the butter to a 
creamy consistency and weighing out a sample of about 52 cc. in a 56-cc. bottle. 
It is then warmed to 140® F., centrifuged for about 15 minutes, and again 
warmed to 140®, after which a few drops of hot water may be added to make the 
lower line of the fat more distinct. The number of cubic centimeters of fat is 
multiplied by 0,9 to determine the weight of fat in the butter. The percentage 
of fat is calculated on the basis of the weight of the sample of butter taken. 

Handbook for use in the inspection of whole milk American cheese 
under the food products inspection law, C. W. Feyuofke and R. 0. Potts 
(17. S. Dept. Agr,, Off, Sec. Giro. 157 {192S), pp. [2]+id).— This deals with the 
market standards and grades of American cheese, showing the methods of 
scoring cheese which are particularly applicable to the inspection of cheese 
under the food jyroducts inspection law (E. S. H., 48, p. 189). 

Proportioning mixes made easy, T. D. Cutleb {Ice Cream Trade Jour., 18 
{1922), No. 9, pp. 45-50 ). — An arithmetical metliod for calculating the ingredi- 
ents of the ice cream mix is given, which the author states is short, sure, and 
easy. 

VETEEINARY MEDICINE. 

Report on the operations of the veterinary sanitary service of Paris and 
the Department of the Seine during the year 1021, H. Mabtel {Serv. V6t. 
Sanit. Paris et D6pt. Seine, Rap. Op4r., 1921, pp. 189, figs. 7 ). — This is the 
usual annual report (E. S. R., 46, p. 479) covering the year 1921. 

Annual report on the occurrence of infectious diseases of animals in 
Germany {Jahresher. Verhr. TierscuCh. Deut. Reiche, SO {1915-18), pp. IV + 
78 ). — ^Tliis report, in continuation of those previously noted (E. S. R., 44, 
p. 577), covers the period from 1915 to 1918, inclusive. 

Annual administration reports on the Civil Veterinary Department in 
Ajmer-Merwara (British Rajputana) for the years 1020—21 and 
1021—22, J. H. G. Jebrom {Ajmer-Merwara Civ. Vet. Dept. Ann. Admin. 
Rpts. 1920-21, pp. 6; 1921-22, pp. 6 ). — ^The reports include data on the occur- 
rence of Infectious diseases. 

Report of the Civil Veterinary Department, Assam, for the year 
1021—22, W. Habkis {Assam Civ. Vet. Dept. Rpt., 1921-22, pp, 2+15 ). — 
This is the usual annual report (E. S. R., 46, p. 276). 

Annual administration reports of the Bombay Veterinary College, Glan- 
ders and Farcy Department, and Civil Veterinary Department in the 
Bombay Presidency (including Sind), K. Hewlett, E. S. Fabbrotheb, and 
J. H. G. Jerbom {Bombay Vet. Col., Glanders and Farcy Dept., and Civil Vet. 
Dept. Ann. Admin. Rpts., 1921-22, pp. 41 )- — These are the usual nnnual reports 
(E. S. R., 46, p. 480). 

Annual administration report of the Civil Veterinary Department, 
Madras Presidency, for 1021-22, F. Ware {Madras Civ. Vet. Dept. Ann. 
AdnUn, Rpt. 1921-22, pp. SO). —This is the usual annual report (E. S. R., 
47, p. 583). 

Model by-laws: Slaughterhouses {London: Min. Health, 1922, pp. 23).-- 
The text of model by-laws is presented. 

Digest of comments on the Pharmacopoeia of the United States of 
America and on the National Formulary, A. G. DuMez {Puh. Health Serv, 
V, fif., Hyg. Lab. Bui 131 {1922), pp. XXI +41O).— This continues for 1920 the 
series previously noted (E. S. R., 47, p. 488). 
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Sterility of domestic animals: Etiology and therapeutics , T. Ofpebmann 
{Bterilitdt der Hamtiere: Aetiologie und Therapie, Harmover: M, d 
Schaper, 1922, pp. 64, pis, 24), — This Is n small handbook intended for use by 
practicing veterinarians and students of veterinary medicine. 

A report of seven cases of nicotin poisoning, W. D. McNally (Jour, Lab. 
and Clin. Med., 8 (1922), No. 2, pp. 85-85).— A brief history of poisoning is 
given for seven cases. It is pointed out by the author that poisoning by the 
alkaloid is increasing due to its more frequent use as an insecticide. 

The importance of the respiratory tract in the production of antibodies, 
W. Pfenningeb (Ann. Inst. Pasteur, 35 (1921), No. 4 * PP* 237-260, figs. 6 ). — ^A 
report is given of an investigation of the relative merits of the intratracheal 
method of inoculation suggested by Besredka (E. S. R., 45, p. 279), and the 
intravenous and the intraperitoneal methods with respect to the production 
of agglutinins, precipitins, hemolysins, bacteriolysins, and bactericidins, and to 
the production of active and passive Immunity. Rabbits and in a few cases 
guinea pigs were used as the experimental animals, two animais being used 
for the intratracheal injection and two for the other methods employed in most 
cases. 

For agglutinin production rabbits were injected in one series of cases with 
paratyphoid organisms and in another with bovine contagious abortion baciUl, 
tlie Intravenous and intratracheal routes being used. In the case of the para- 
typhoid bacilli the same dosage was tolerated better when given intratracheally 
than intravenously. The agglutinin titer was about the same for both. With the 
abortion bacilli fewer agglutinins were produced following intratracheal injec- 
tion tlian intravenous, but by the use of massive doses in the former case the 
agglutinin titer could be made equal to that obtained by intravenous injection. 

For precipitin production normal horse serum was used. A slightly higher 
titer resulted following intratracheal than intravenous Injection. For the 
production of hemolysins against red sheep cells intratracheal injection proved 
as favorable as intravenous. The absorption was slower, thus resulting in 
less danger of complication. 

For testing the formation of bacteriolysins and bactericidins rabbits and 
guinea pigs were injected with cultures of cholera Vibrio with better results 
by the Intratracheal than the intraperitoneal route. 

Comparative studies of the immunity acquired by gulena pigs through Intra- 
tracheal and intraperitoneal injection of paratyphoid and cholera organisms 
showed that in both cases the Intratracheal injections were tolerated better 
than the intraperitoneal, and a greater degree of immunity was secured. The 
protective power of the serum of animals immunized by the two methods was 
also greater in the case of the intratracheal method. 

The relationship between Bacillns abortus (Bang) and Micrococcus 
melitensis, E. Buenet (Compt. Rend. Acad. Bci. [Par{«], 176 (1922), No. 18, 
pp. 790-793). — ^From a comparison of two strains of B. abortus, a porcine and 
a bovine, with M. melitensis, the author concludes that these organisms are 
Indistinguishable In cultural properties, pathogenicity for guinea pigs, and 
serological reactions, and that the only means of distinguishing between them 
is in their pathogenicity for monkeys, M. melitensis producing in these animals 
a sickness strongly resembling undulant fever of man. 

Foot-and-mouth disease (Jour, Jamaica Agr. 8oc., 26 (1922), No. 11, pp. 
594, 595, 699, 600).— In this brief account reference is made to the occurrence 
of foot-and-mouth disease In parts of the western parishes of Jamaica. 

Blood transfusion and foot-and-mouth disease, L. Deslxens (Oompt, 
Rend, 8oo. Biol. [Paris], 87 (1922), No. 31, pp. 976, 977). — Blood transfusion 
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with citrated whole blood of animals recovered from foot-and-mouth disease 
is recommended as a much more efficient means of combating the disease than 
any other methods which depend upon the specific properties of the blood. 
To obtain the best results the blood should be taken from the eleventh to the 
eighteenth day after the first appearance of the disease, and the transfusion 
should be made within 30 or 40 minutes. A dose of 500 cc. is recommended for 
full-grown animals and from 200 to 250 cc. for calves. The immunity thus 
established is not of long duration, but is thought to be sufficient to protect ani- 
mals until the disappearance of the disease in the vicinity. 

Hemorrhagic septicemia in England, J. R. Barker (Vet. Jour.^ 78 (1922), 
No. 569, pp. 416-Jf21). — This is a preliminary account of clinical and bacterio- 
logical studies of the lesions caused by varieties of Baeillus bipolaris gepticus, 
a disease to which scant reference has been made by English writers. 

Is shinnery poisoning hemorrhagic septicemia? E. J. Foreman (Vet. 
Med., 17 (1922), No. 11, pp. 689-692) .—Tha resemblance of tlie symptoms and 
post-mortem lesions occurring in oak poisoning to those of hemorrhagic sep- 
ticemia has led to the discussion here presented. 

Infection of man by an organism closely allied to Bacillus suipestifer 
(hog cholera), J. Mackenzie (Jour. Roy. Army Med. Corps, 39 (1922), No. 1, 
pp. 51-58, fig. 1 ). — ^The author reports upon a case of infection in man in 
which the organism isolated by blood culture resembled strains of B. suipestifer 
In its morphology, cultural characteristics, serological reactions, and virulence 
to animals. The author reports that in a search through the literature he failed 
to discover a reported case in which a bacillus of like reactions had been Isolated 
from the blood of man. 

Malta fever in southwostem United States, with special reference to a 
recent outbreak in Phoenix, Arlz., G. 0, Lake (Fub. Health Rpt [U. S], 37 
(1922), No. 47, pp. 2895-2899 ). — The author reports upon an outbreak of Malta 
fever in Phoenix, Ariz., during the summer of 1922, it being the first to have oc- 
curred In any city in the United States. More than 30 cases were twsitlvely di- 
agnosed, and many others are thought to have occurred. The investigations 
made showed that all but three of the patients had drunk goat’s milk supplied 
from the same dairy, and that the possibility of these three having drunk of this 
milk also could not be excluded. It is pointed out that the investigations of 
Gentry and Ferenbaugh (E. S. R., 25, p. 782) have shown that Malta fever has 
probably existed among goats in Texas for at least 30 years, while the authoFa 
Investigations have shown it to have existed in Arizona for at least 14 years. 

The rat as a disseminator of the relapsing fever of Panama, S. T. Dar- 
ling (Jour. Amer. Med. Assoc.. 79 (1922), No. 10. pp. 810-812) After first 
referring to the experimental demonstration of Bates, Dunn, and St. John that 
Omithodoros talaje Guer. is the natural transmitting agent of the relapsing 
fever of Panama (E. S. R., 4G, p. 682), the author presents a discussion of the 
rat and its part in the dispersal of the tick, based upon observations in the 
Canal Zone. 

It Is pointed out that, while this tick may feed on man in all three stages 
of its development. It spends naturally a portion of its life on the house rat 
and probably on other rats which visit habitations. The rat is susceptible to 
Infection from the causative agwit of the relapsing fever of Panama, Spiro- 
ohaetd novyi, and since the nymphs of this tick are capable of transmitting 
this spirochete from animal to animal, the rat plays a part in its dissemination 
through the dispersal of the ticks and, presumably, of 8. novyii 

A note on the transmission of snrra hf ticks, H. B. CJboss and P. G. 
Patel (Vet. Jour., 78 (1922), No. 570, pp. ^09-471).— This account has been 
previously noted from another source (E. S. R., 46, p. 881). 
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Annual report of the camel specialist for the year 1021—22, H. E. 

Oboss (Ann, Rpt, Camel Specialist [Ptmjahl, 192J-22, pp, — ^This report 

includes data on camel surra by Cross and Patel, previously noted (B. S. R., 
48, p. 179). 

Effects of injections of the methyl extract of tubercle bacilli on the 
evolution of experimental tuberculosis in the guinea pig and the rabbit, 
I^. NiiGRE and A. Roquet (Compt, Rend. Soc. Biol. [Par{«], 87 (1922)^ No. 36. 
pp. 1162, 1163). — In a further study of the imraunizlng properties of a methyl 
extract of tubercle l)aeilli (E. S. R, 48, p. 280), guinea pigs and rabbits arti- 
ficially Infected with virulent tubercle bacilli were treated with the extract as 
follows ; 

Six guinea pigs infected on April 26 by double ocular instillation of 0.5 mg. 
of virulent bacilli received every 4 days, from May 5 to 20, 1 cc. of the methyl 
extract in the peritoneal cavity After an interval of 10 days a second series 
of six injections was made at the same intervals. While the control guinea 
pigs died of generalized tuberculosis in the usual length of time, 92, 100, and 
101 days after the infection, the treated animals died of intercurrent infections 
in from 115 to 107 days, with localized lesions in the lungs or spleen. Another 
lot of 8 guinea pigs received the same treatment but subcutaneously. These 
died in from 73 to 105 days, 4 with localized lesions and 4 with generalized 
tuberculosis. 

Four rabbits were infected on March 3 by intravenous injection of 0.002 mg. 
of virulent bovine tubercle bacilli, and received from March 7 to June 2, 21 
subcutaneous inje(‘tions of 2 cc. of the meth 5 d extract. Two control animals 
died of generalized tuberculosis in 2 months, while the treated animals sur- 
vived the controls by 1 or 2 months, with limited lesions in the lungs. 

It is concluded that th(» injections of methyl extract of tubercle bacilli ex- 
ercise a favorable action on the evolution of experimental tuberculosis in the 
guinea pig and rabbit, manifesting Itself in a tendency to a localization of 
lesbms which in the nontreated controls spread rapidly and became generalized 
in all the organs. 

The complement fixation reaction witli the Resredka antigen applied to 
the diagnosis of bovine tuberculosis, Buocq-Roussext, Urbatn, and Cauche- 
ME2 (Compt. Rend. Soc. Biol. (Paris], 87 (1922), No. 26, pp. 502, 503).— The 
complement fixation test for tui)erculosis applied to the serum of the heart 
blood of 100 cattle, found on autopsy to be tuberculous, gave from weakly 
to strongly positive results in 95 cases. The 5 negative results corresi)ond 
to classified and caseous lesions, and the strongly positive to recent purulent 
or caseous lesions, including 5 cases of generalized tuberculosis. In no case 
did there appear to be any correlation between the age of the animal and the 
intensity of the reaction. A preliminary injection of tuberculin increased to a 
marked extent the number of antibodies in tuberculous cattle. 

Attempts at vaccinating rabbits and guinea pigs against tuberculous in* 
fection, A. Calmette, L. NtoE, and A. Roquet (Ann. Inst. Pasteur, 36 (1922), 
No. 9, pp. 625-631). — A further study of the possibility of Immunizing rabbits 
and guinea pigs against tuberculosis by the injection of bile-treated tubercle 
bacilli Is reported (K. S. R., 46, p, 581). 

The Intravenous injection of 20 or 30 mg. of the bile-treated bacilli was found 
to protect healthy rabbits against an infection proving fatal to the controls 
in from 50 to 65 days. The organisms thus injected appeared in considerable 
numbers In all the visceral organs in from 10 to 20 days after the inoculation, 
to a less extent in the bone marrow and lymphatic glands, and not at all in 
the kidneys. They gradually disappeared from the various organs in about 2 
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months, althongh the tuberculin test was positive at the end of the fourth 
month. The subcutaneous injection of 2 mg, of the same extract repeated daily 
for 10 times did not furnish the same protection as the intravenous injection as 
described. 

The extent of protection conferred upon guinea pigs by inoculation of the 
bile-treated bacilli in various ways was tested by ocular instillation of a drop 
of an emulsion of virulent tubercle baclllL In an untreated animal this is 
said to result Invariably in a progressive tuberculous infection with fatal 
outcome. The only method of Inoculation which afforded protection against 
such infection was the intracardial Injection of the bile-treated bacilli in a 
single dose of from 2 to 5 mg. Of 21 guinea pigs thus inoculated, protection 
was secured in all but 1 for a period of 6i months. No advantage was secured 
by combining the intracardial Injection with one or several subcutaneous in- 
jections of the extract In 1 or 2 mg. doses, or by repeating the intracardial 
injection. 

It is concluded that in tlie rabbit and guinea pig a certain degree of Immunity 
against tuberculosis can be acquired by introduction into the blood circulation 
of avlrnlent bile-treated tubercle bacilli, but that the immunity thus acquired 
is of very short duration. 

Progress of the ivork in eradicating tuberculosis In cattle and hogs 
during the year 1921, H. K. Smith and H. R. Davison {Chicago Live Stock 
Exch., Sanitary Com. Rpt. Eradication Tuberculosis, 1921, pp. 15). — This is a 
report of the live stock commissioners on activities and progress made in the 
eradication of tuberculosis in cattle and hogs during the fiscal year ended 
January 31, 1922. 

Further researches into the serological diagnosis of contagious pleuro- 
pneumonia of cattle, G. G. Heslop, (Roy. Soc. Victoria Proc., 84 (1922), No. 2, 
pp. 180-195; also in Jour, Compar, Path, and Ther., 85 (1922), No. 1, pp. 1-12 ). — 
This paper reports the results of further research on possible diagnostic 
methods for contagiofis pleuropneumonia in cattle, in continuation of an 
investigation previously noted (K. S. R., 46, p. 582). 

Attempts to modify the complicated technique of the complement fixation 
test were unsuccessful. Various new preparations were tested as antigens, 
but all proved Inferior to the alcoholic extract of subepidermal tumor tissue 
used in the previous experiments. 

Agglutination tests with known positive and known negative sera, using 
the microscopic method with dark ground illumination, gave unsatisfactory 
results in that after a considerable time both negative and positive sera 
showed agglutination In the same dilution at the same time. A further study 
of the macroscopic agglutination test led to the discovery that if the culture 
to be used with the serum to be tested is an old laboratory strain which has 
been subjected to repeated cultivation through several generations of sub- 
culture at intervals of from 6 to 8 days, agglutination will occur with positive 
sera in dilutions which give negative results with negative sera. In dilutions 
as high as 1:80, agglutination may take place also with negative sera but 
not at any higher dilution. The agglutination reaction takes place very slowly 
at incubator temperature and is complete only after 48 hours at 37* C. 
Attempts to hasten the reaction by heating the tubes on a water bath at 
temperatures beween 45 and 55® were not successful, nor did Incubation for 
48 hours at room temperature give as satisfactory results as incubation for 
the same time at 37®. To prevent the growth of contaminating microorganisms 
during the long incubation period, a solution of 0.5 per cent carbolic acid in 
0.9 per cent saline solution proved satisfactory. 
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The sera of 23 animals with pulmonary lesions of contagious pleuropneu- 
monia gave positive agglutination tests by this method, the more acute cases 
in general having sera of higher agglutination titer than the chronic cases. 
In most of the acute cases agglutination occurred in dilutions of 1 : 400 and 
in all the positive cases in dilutions of 1:133. Similar tests with 18 sera 
obtained from animals found on post-mortem examinations to be free from 
lesions of contagious pleuropneumonia gave positive results in dilutions of 
1 : 20 but negative in dilutions as high as 1 : 100. These results, combined with 
the fact tliat the technique of the agglutination test is less complicated than 
that of the complement fixation test, are considered to speak for the former 
as the most satisfactory test. This is further confirmed by the discovery that 
the complement fixHtl(»n test was also given by the sera of animals affected 
only with cowpox, while negative agglutination tests were obtained with the 
same sera. 

Onchocerciasis of Queensland cattle, T. H. Johnston {Roy. Boc. So. Ausi. 
Tram, and Proc., 45 (1021). pp. 251-241. fios. 2H). — In this paper detailed 
accounts are given of tliree distinct sijecies of Onchocerca recorded as parasites 
of Queensland cattle, namely, 0. ytbsoni C. &. J., 0. gutturosa Neum., and O. 
lienalis Sts. Reference is also made to 0. fasoiata R. & H., which Infests 
camels. 

Hypoderina crossii n. sp., parasitic in its larval stages in cattle and 
goats in the Punjab, W. S. Patton (Indian Jour. Med. Research. 10 (1922). 
No. 2, pp. 51S-518. pis. 2. figs. //). — Under the name H. crossii. the author de- 
scribes and Illustrates in pen drawings and colors a new oestrid which occurs 
in the skins of cattle and goats in the Punjab. 

The cause of black disease and its method of transmission, being 
further studies in a braxy-like disease of sheep, S Dodd (N. S. Wales Dept. 
Agr.. Sci. Bui. 21 (1921). pp. 29. figs, 0). — This report of investigations extend- 
ing over a period of six years has been noted from another source (E. S, R., 
45, p. 685). 

Bacteriological studies on an epizootic among swine, K. Bbuynoqhe and 
E. Leynen (Ann. Inst. Pasteur. 35 (1921). No. 4. pp. 261-276).— A brief sum- 
mary is given of the findings in the bacteriological study of 20 specimens 
obtained from swine in the course of an epizootic causing many deaths. In 6 
of these specimens the bacillus of swine erysipelas was found, in 7 the 
paratyphoid bacillus, in 1 a nonidentiflod pathogenic organism, and in 6 
various organisms such as staphylococcus, colon bacillus, etc. Experiments 
conducted with the first three organisms are described briefly. Evidence is 
presented that the various strains of the swine erysipelas bacillus vary in 
degree rather than in kind, and that the paratyphoid organism is not identical 
with Baoilhis suipesiifer. 

The principal characteristics of the nonidentified organism are summarized 
as follows: The organism grows slowly on ordinary agar. On bouillon it 
produces at first a uniform turbidity and later a sedimentation at the bottom 
of the tube. No pellicle is formed on the surface. On coagulated serum it 
grows without peptonizing the medium. Milk is not coagulated. On potato a 
fine, more or less lustrous coating is formed. The organism does not gi’ow at 
ordinary temperature, does not liquefy gelatin, and grows best In an aerobic 
medium. On microscopic examination of cultures of this organism there ap- 
I>ear to be several forms, including long bacilli with ends sharply rounded, 
sometimes occurring alone, but more often in 2’8 or chains of 3 or 5. There 
are also large cocci occurring alone or in groups of 2. The organism is very 
virulent for guinea pigs and much less pathogenic for mice. 
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A few attempts have been made to vaccinate healthy animals in infected 
regions with killed cultures of the three organisms described. In one herd 
in which a number of deaths had occurred, a vaccine prepared from cultures 
of the paratyphoid and unidentified organisms was given in three injections 
to all of the animals. Following the second injection, only one death occurred 
in the herd in which there had been three or four deaths a week previously. 

Owing to the fact that It is sometimes difficult to distinguish clinically 
between swine erysipelas and swine paratyphoid, it is thought that it would be 
of advantage to use a vaccine prepared from both organisms. 

Piroplasmosis of the dog, A. Martin and R. Lasserbe {Vet, Jour,, 78 
{1922), No, 570, pp. 488-i92). — A summarized account of this infection. 

Bird ailments and accidents and how to treat them, 0. St. John (Lon- 
don; Cage Birds, 1919, pp, 118 ), — This small handbook includes a glossary of 
terms in common use among bird fanciers (pp. 88-118). 

Carbon tetraohlorid in the treatment of hookworm disease: Observe^ 
tions in twenty thousand cases, S. M. Lambert {Jour, Amer, Med, Assoc,, 79 
{1922), No, 25, pp. 2055-^057). — The author finds carbon tetraohlorid to be a 
vermifuge and vermicide of great potency, giving little discomfort to the patient 
and admitting of rapid treatment at a low cost. 

BITBAL EirOINEERINO. 

Hydraulic diagrams for the discharge of conduits and canals, T. Horton 
and C. H. Swan {New York and London: MoOrato-Hill Book Co., Inc,, 1922, 
S. ed,, rev. and enl, pp, 5S, figs, 19). — This is the third revised and enlarged 
edition of this work. It presents a set of diagrams based upon the formula of 
Ganguillet and Kutter, and is intended for use In the study of such sections 
of conduits and canals as are commonly employed in sewerage, water supply, 
water power, and land drainage. The set includes conduits of 10 different types 
of cross section and canals of rectangular and trapezoidal cross section. The 
Ganguillet and Kutter formula is discussed and the use of the diagrams 
explained. 

Flow of water through spiral riveted steel pipe, F. W. Gbeve and R. R. 
Martin {Purdue Univ. Engin. Expt, Sta. Bui. 8 {1921), pp. S2, figs, if). —The 
data and results of an investigation upon the flow of water through 4-, 6-, 8-, 
and 10-in. galvanized spiral riveted steel pipes are presented in this bulletin. 
In this work an effort was made to determine the variation of the friction 
loss with velocity for flow both with and against laps, the variation in accuracy 
of four types of piezometer rings, and the relation of the friction loss to that 
in cast-iron pipes for like conditions of diameter and velocity. 

It was found that the friction loss in galvanized spiral riveted steel pipes does 
not differ greatly from that in new smooth cast-iron pipes when the flow Is with 
the laps. It is concluded that spiral pipe should be so laid that the flow is with 
the laps. 

It is further concluded that the friction loss may be expressed as hi=^m{v)n, 
where hi Is the loss clue to friction expressed as head in feet of water, v is the 
true mean velocity in feet per second, and m and n are constants for any given 
diameter of pipe. The relations of m and n to diameter are readily established, 
allowing the probable friction loss to be calculated for any size of spiral pipe 
when experimental data are not available. Sample computations and tables of 
working data are appended. 

Irrigation investigations, G. B. P. Smith, W. B. Code, and H. 0. Schwaukn 
{Arizona Sta. Bpt, 1921, pp. 5P7-500).— These investigations include, among 
other ihings, brief descriptions of ground water studies in the Casa Grande 
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Valley and of studies on the effec‘ts of the transpiration of trees on the ground 
water supply. 

Protection and development of lower Colorado River Basin ( (/. S. House 
Represent., 67. Cong., 2. Sess., Com. Irrig. Arid Lands, Hearings on H. R. 11^9, 
pts. 1-4 (1922), pp. 11+210).— The text of the hearings is given. 

The Tempo drainage ditch, A. E. Vinson and C. N. Cati.in (Amona 8ta. 
Rpt. 1921, pp. 559-561).— The results of analyses of monthly samples of water 
taken from the Tempe drainage ditch during the period from July, 1920, to 
July, 1921, are presented in tabular form. 

Rules and regulations of the Secretary of Agriculture for carrying out 
the Federal Highway Act (except the provisions thereof relative to 
forest roads) (U. S. Dept. Agr.^ Off, Reo. Circ. 161 (1922), pp. 11+14 ). — The 
text of the rules and regulations is presented in this circular. The text of 
legislation amending the act, passed November 9, 1921, and June 19, 1922, is 
api)ended. 

The effect of sulphur compounds on cement, J. C. Win’ (PhilippHe Jour. 
ScL, 21 (1922), No. 4, PP- 357-360 ). — The results of a 5-year study of the effect 
of sulphur compounds on the strength of cement are reported. 

Concentrations of sodium sulphid not exceeding 1 gm. of sulphur per liter 
do not seriously affect the tensile strength of cement, and in most cases the 
strength is increased. With higli concentrations the strength is lowered in 
every case. Tiie maximum loss in strength was found to be 82 per cent with 
nerft cement and 87 per cent with cement mortar. In general the i)ercentage 
loss in tensile strength of the neat cement mixtures, due to the highest concen- 
tration of sulphid, varied with the iron content of the cement. For a 3-year 
period the presence of as much as 5 i)er cent of sulphuric anhydrid did not 
cause any serious loss in strength, and in some instances there was an increase. 

The farm tractor In Mason and Berkeley Counties, A. J. Dadisman, .1. H. 
Shaffer, and F. 1). Cobneij. (West Virginia 8ta. Bui. 180 (1922), pp. 12, 
figs. 4 )' — Data showing records of tractor operations and cost, obtained by 
personal visits to 60 farms in two sections of West Virginia on which tractors 
had been in operation for at least one year, are summarized in this bulletin. 
Tractors ranging from 8-16 to 12-25 h. p. and designed to pull two 14-in, plows 
were used almost entirely. 

The average cost of operating a tractor was $7.91 per day, exclusive of 
operating labor. The tractor plowed 5.84 acres per day with a 2-plow outfit 
at a cost of approximately $1.85 per acre, exclusive of labor. It required 
approximately 2.1 gal. of gasoline or 2.7 gal. of kerosene to plow an acre. 
Tractor power was a substitute for only a part of the horsepower on the farm. 
The greatest factor in successful tractor work was an efficient operator. The 
tr,actors were operated by farmers, their sons, and hired men, and not by 
professional operators of tractors. No injurious packing of soil was caused 
by the wheels of the tractor when the soil was in proper condition to be worked. 
Tractors which had service stations easily accessible gave the greatest satis- 
faction. Tractors were used an average of 41.66 days per year. 

Scottish tractor trials (Impl. and Mach. Rev., 43 (1922), No. 571, pp. 
871-880, figs. 12).— The results of trials of 14 tractors, 26 plows, 11 cultivators, 
2 grubbers, 10 harrows, and 3 miscellaneous cultivating devices, conducted by 
the Highland and Agricultural Society of Scotland, are presented briefly and 
discussed. 

Possibilities of the all-purpose tractor, (1. W. Iverson (Agr. Engin., S 
(1922), No. 9, pp. 147-I49, ftffs. 7 ). — Data from various sources are summarized 
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in this article for the purpose of indicating the possibilities of an all-purpose 
tractor on a CJorn Belt farm. 

Tests of air cleaners for tractor engines, A. H. Hoffman (Agr, Engin., S 
Eo, 10. p. id7).-~The results of a series of studies conducted at the 
University of California to determine the dust-separating efBciency, vacuum 
effect, and maximum motor power of 26 air cleaners for tractor engines, In- 
cluding 8 of the dry type, 9 of the water type, and 9 of the oil type, are re- 
ported. The test conditions Included (1) normal load, normal speed, and quick 
dust feed, (2) light load, normal speed, and quick dust feed, and (3) variable 
speed, variable load, idling, quick pick-up with wide open throttle, and back- 
firing. 

The average efficiencies of all tests by groups indicated that the oil group 
gave the most uniform results, all above 96 per cent ; the water group was next, 
all results being above 88 per cent ; and the dry group was third, with results 
varying from 42.7 to 99.4 per cent. 

The vacuum effect for 150 gm. of dust fed in was found to be below 10 in. 
of water for 21 of the cleaners. The effect on the power of the engine was 
negligibly small for the average of each group, and In general was so small for 
each cleaner tested as to render the results inconclusive. 

Factors influencing the design and operation of farm building ventila- 
tion systems, M. A. R. Kellet {Agr. Engin., S (1922), No. 9, pp. 150-154).— 
A preliminary report is presented of investigations conducted to determine 
the factors which Influence the operation and design of farm building ventilat- 
ing systems. 

The tests were started during the early part of December, 1920, and con- 
tinued through most of February, 1921. The first 7 tests were made during 
December, 8 during January, and the last 4 in February. Altogether 19 tests 
were made, 3 in horse barns, 1 in a hog house, 2 In barns with mixed stock, 
and the remainder in dairy barns. Five tests were made in North Dakota, 1 
in South Dakota, 6 in Minnesota, 2 in Massachusetts, and 3 in the Upper and 
2 in the Lower Peninsula of Michigan. With one exception all tests were 
made on systems involving the principles of the King system of ventilation 
and its various modifications. Three tests were made in barns using windows 
for intake. Most of the barns were of frame construction with varying degrees 
of insulation, but 2 tests were made in barns of concrete block walls, 1 in a 
hollow tile barn, and 2 in barns part frame and part masonry. 

No definite relation was established between the velocity of the wind and the 
effect which it has in the production of draft in a well-designed ventilating 
system. In bams using wall intakes it was noted that the wind sometimes 
had a greater effect upon the air going out than upon that coming in. It is 
believed that the wind produced little if any suctlonal effect upon the ventilli- 
tion when the velocity was below 3 miles per hour, and hence during a great 
part of the time the wind will be Ineffective. The design and the position of 
the intakes were found to influence back-drafting and the velocity at which 
back-drafting occurs. The lowest wind velocity which produced back-drafting 
in wall intakes 5 ft. or more in length was 6 miles per hour. Back-drafting 
in window intakes at a wind velocity of 3 miles per hour was not uncommon. 

The limits of ventilation secured by window intakes are shown, and It is 
stated that no reliance can be placed upon window ventilation. Window intakes 
also make difficult the control of temperature In the stable. Wind velocity 
was found to have a greater influence on the amount of ventilation in bams 
having window intakes than In those with wall intakes. 

It is concluded that the maintenance of a desired temperature involves a 
study of Insulation, tightness of construction, amount of air space to be heated 
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by the animal, and the desired amount of ventilation and the methods used in 
securing It. The tests indicated that a reasonable temperature can be main- 
tained in a properly designed building and ample ventilation obtained at the 
same time. This was true even under extreme ranges in temperature. It was 
further found that under average conditions there is a greater difference be- 
tween the ceiling and floor temperatures In horse stables than in the dairy 
section of the same barn, which is attributed to the difference in breathing lines 
and points at which body heat is given off. 

The area of intake openings was found to have an important bearing upon 
the maintenance of stable temperature, and It was possible in most cases to 
control the temperature by varying the amount of inlet area. The outtake area 
usually had a greater influence upon the amount of ventilation secured than did 
that of the intakes. Openings near the floor in the outtakes appeared more 
favorable to the maintenance of stable temperature than ceiling openings, espe- 
cially during cold weather. Storm windows aided in maintaining the stable 
temperature. 

Temperature and percentage of moisture in the outside air were found to have 
a great influence upon the percentage of moisture in the stable air. While the 
most desirable percentage of humidity in the stable air has not yet been 
determined, it is suggested that at a stable temperature of 45® F. a relative 
humidity of 81 per cent Is satisfactory. The tests showed that it is not difficult 
to obtain this degree of moisture when other conditions are favorable. In 
the majority of the teats the relative humidity at the celling was less than that 
near the floor. 

With but few exceptions, and these under unusual conditions, the amount of 
measured outgoing air was greater than that of the incoming air. Leakage of 
air is said to be greater at times of high wind velocities and low temperatures. 
Other details of the studies are discussed. 

It is generally concluded that until further research shall give a more 
definite unit to use it will be advisable to base designs for ventilating systems 
in horse barns upon the units suggested by King. 

Test of a hog house ventilation system, M. A. R. Kelley (Agr, Engin., S 
{1922) f No. 10, pp. 164-167, figs. 4 ). — In connection with the above report, the 
results of a test made in a hog barn in Steele County, Minn., during December. 
1920, are presented, to determine additional factors influencing the operation 
of bam-ventilating systems. 

The barn was a 2-story or loft type providing room for storage overhead 
and adding height to the ventilating flues. The walls of the barn were double 
boarded with drop siding on the outside, with building paper on both sides 
of 2 by 0 in. studs, and ceiled on the inside with 6-in. flooring. There were 
104 hogs, making a total weight of 26,775 lbs. in the barn. 

The data show readings taken approximately every three hours during the 
day. It was noted that except at 8.40 p. m. the volume of measured air 
going out was greater tlian that coming in, indicating leakage of air through 
doors, walls, and windows. There was considerable change in the amount of 
incoming air between a40 and 11 p. m., due mostly to the Influence of the 
wind, partially to decreased wind pressure, and partially to back-drafting In 
the intakes. While the wind velocity was about 14 miles per hour, the area 
of intake openings was decreased at 11 p. m., but the effect on the amount 
of air going out was small. The amount of air coming in was not reduced 
in proportion to the reduction of area. 

It was possible to secure the same amount of ventilation at 6.05 a. m. with 
a low wind velocity as at 2.16 a. m. with a higher wind velocity but with a 
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reduced intake area. This is taken to indicate that good ventilation can he 
secured during low outside temperatures if the system is operated intelligently. 

The average amount of air circulated in this barn was 951 cu. ft. per head 
per hour, based on 104 hogs of 300 lbs. average weight. Disregarding the 
leakage, this was in excess of the estimated amount required to offset the car- 
bon dioxid produced, and it is therefore assumed that the air in the bam 
was reasonably pure. Comparing the conditions existing in this barn with 
the practices recommended by King, It was found that 16 sq, in. of outtake 
flue area were provided for each 300-lb. hog in a flue 24 ft. in height, with a 
difference of approximately 20° between the inside and outside air. Since King 
recommends a cross-sectional flue urea of 22 sq. in. per hog for a flue 20 ft 
high with a temperature difference of 10°, the conditions are considered com- 
parable. 

The average ceiling temperature obtained in this test was 46.1* F., floor 43.2°, 
room 44.1°, and outside temperature 24.6°, 

Data are given showing the relation between the estimated heat produc- 
tion, the heat losses, and the balance available for maintenance of room tem- 
perature. The amount of heat loss by ventilation from 11 p. m. until 8.05 
a. m. was decreased. Notwithstanding the fact that the outside temperature 
dropped, it was possible to hold the temperature of the barn at the same 
level At this point the areas of Intakes were decreased appreciably, the out- 
takes remaining open. For this test the lowest number of dilutions per hour 
was a little more than three. There was an estimated average loss of 
52 per cent of the amount of heat generated by the animals through ventila- 
tion and a 25.5 per cent loss by radiation. These results are taken to indicate 
the possibilities of maintaining a reasonably uniform temperature in this barn 
by regulating the amount of intake openings. 

Relation of barn constmction to sanitation, C. S. Wiutnah (Agr. Engin,, 
S (1922) t No. 8, pp. 121-129, figs. i ). — The author points out the difference 
between the fundamentals in the design of artifldally heated and animal heated 
bams as a basis for computations of heat balances in two typical bams which 
have been recently tested. 

RiniAL ECONOMICS AND SOCIOLOOT. 

Cost of production and farm organization on 126 farms In North 
Dakota, 1921, and other economic data, R. E. Witjard, H. Metzger, ana 
T. S. Thoefihnson (North Dakota Sta. Bui. 165 (1922), pp. 129, figs. 
plete detailed farm and cost records for 1921 were gathered by the farm man- 
agement department of the station cooperating with the Bureau of Agricultural 
Economics, U. S. D. A., from 126 farms widely distributed through four geo- 
graphical sections of North Dakota, the Red River Valley and central, north- 
western, and southwestern divisions. 

Twenty-two of the farmers were tenants and 104 owners. Wheat occupied 
89 per cent of the crop area in the State and was the principal source of income 
for the State as a whole, although It amounted to only 4 per cent of the Income 
in the southwest where the sale of dairy products is highest. Hay, oats, corn, 
and barley were next in importance on the 126 farms. Of the farms furnishing 
records 29 made a profit in 1921, while 97 were operated at a loss. The average 
net loss of all farms was $848, representing a net loss of 2.8 per cent on the 
investment of owner farms. 
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A sommary of costa ts given in the following table: 


Sumnarp of tame of the emnaal <mtt an forme in North Dakato, 1221, 


Item. 

Average. 

High. 

Low. 

Keeping work horses, per head 

174.00 

i2ai.OO 

*460.00 

•6w50 

79.00 

14.09 

1.43 

m,t2 

$00.48 

Operating automobile.. 

derating tractors, each 



K^ping .sheep, per ewe 



Keeping cattle, per head 

il5 00 

oioo 

Produemg wheat, per acre 

Producing wheat, per bushel 

i i3.66 

.71 



UUfamis *49 /arms *24 farms. 


Eighty-four per cent of the wheat was produced at $1.80 per bushel or less. 
As the yield per acre was incroa.sefl, the acre cost increased, but the cost per 
bushel decreased as follows : At 2.5 bit. the cost was $3.77 ; at 6.75 bu., $1.91 ; at 
9.9 bu., $1.41; at 18 bu., $1.22; and at 19 bu., $1.01. The gross income from 
wheat Increased as the siz<^ of business increased, and the average net farm 
loss was much greater on the large farms. 

The average work horse was used 78 days at productive work In 1921. 
As the amount of work increased from 51 days per horse to 112 days, the cost 
of keeping the liorses increased from $60 to $93, but the cost per day of work 
decreased from $1.18 lo S3 cts. This reduction in cost per day of work re- 
sulted in a net saving of $946 per farm. 

The value of the food furnished by the farm to the household averaged $524 
per farm, representing 15 per cent of the gross farm income In 1921. 

Farmers making sales of dairy products amounting to 18 per cent of their 
gross income made a net increase in income of $384 over farms making less 
than 4 per cent of tlieir gross income from dairy products. 

The average power cost of plowing with tractors was $1.98 per acre and with 
horses 92 cts. per acre. The farms which operated tractors (49) stood a net 
loss of $1,228 each, while those which operated without tractors (73) stood a 
net loss of $540 each. The percentage of loss on the investment likewise was 
greater on farms that operated with tractors than on those without 

Farm costs and farm organization, It E. Willabd (Y. Dnk. Agr, Col, Ewt, 
Giro, 57 {1923), pp. 8, ftps, 2), — The Information noted alx)VG Is presented here 
in a more condensed and less technical form. 

Statistics of rural land holdings for Paraguay [1020], J. V. HAMfitns 
( Asuncion, Paraguay: Dir. Gen. Estadie., 1921, pp, S3 ). — Statistics showing the 
number and size of holdings by divisions are given <'n the bases of a national 
census. 

Farm accounts for income tax purposes, A. G. Huston (Yorkshire Agr, 
Boe. Trane,, 79 (1921), pp. 15-33). — ^The farmer is advised to keep accounts for 
the sake of knowing his financial standing year by year, the actual profits on 
each year’s operation of the farm, which departments are paying best and 
which are being run at a loss, and to disclose leakage in expenditures, these 
considerations being additional to the necessity of being prepared to make in- 
come tax returns. A number of examples axe quoted of farms for which the 
accounts were analyzed and suggestions were made as to modifications in 
organization. Methods of farm valuaticm are described and illustrated, as is 
also the keeping of Itemized income and expenditures accounts. 

lisbor on the farm, M. Rinoelmann (Ann, Jnst, Natl, Agron., 2. ser,, 16 
(1922), pp, 97-160, figs, 24)* — Seasonal requirements for work animals and man 
labor on a farm of about 259 hectares (040 acres) near Plailly In the south- 
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eastern part of the Department of Oise, Prance, have been recorded, using; the 
arithmetic average for three years 1911 to 1918, inclusive. Data are tabulated 
according to operations, including plowing, harrowing, rolling, distributing 
fertilizers, crop cultivation, harvesting, plowing of stubble, carting, and mis- 
cellaneous activities. They are presented also by means of graphic illus* 
trations. 

The position of the agpricnltural laborer in Psthonla, W. Mabtna 
{Intematl. Labor Off., [Geneva], IntematL Labor Rev,, 5 {1922), No. 5, pp. 
7S1-7S8 ). — These pages review legislation regulating the hours, wages, age of 
employment, and other considerations affecting agricultural labor. 

The marketing of Argentina*8 wheat, 0. K. Michener (Northwest, Miller, 
1S2 (1922), No, 10, pp, 1085, 1086, 1099-1102, figs. 11).— The waterways and 
railroads of the country, the Government port works, and methods of handling 
grain cargoes at Buenos Aires are described in detail. Privately owned 
docks and grain-handling facilities at certain less important ports are also 
noted. Eixports of grain from Argentina in recent years are briefly reviewed. 

Weather, Crops, and Markets (U. 8, Dept, Agr,, Weather, Crops, and 
Markets, S (1925), Nos, 1, pp. 16, figs. 2; 2, pp, 17-52, figs. 5; 5, pp. 55-56, 
figs. 9; 4, pp. 57-80, figs. 6). — The usual weekly notes on weather conditions in 
certain areas and temperature and precipitation charts for the weeks ended 
January 2, 9, 16, and 23, 1923, are given in these numbers, together with two 
sj^ecial summary articles noted elsewhere (see pp. 417, 418). Statistical reports 
on market receipts, prices, and the position In the market of important products 
and classes of crops and live stock are given as usual. The annual certified 
seed potato crop review for 1921 Is found In No. 2. Other annual crop reviews 
are devoted to cotton and produce, these appearing in No. 3, and the live- 
stock and meat reviews appearing in No. 4. 

The fall of agricultural prices: Its causes and effects, G. E. Roberts 
(Econ. World, n. ser,, 24 (1922), No. 28, pp. 756-301 ) .—Changes since 1914 in 
prices of grain and live-stock products are reviewed in detail. It Is held that 
the combined effect of the general policy of Inflation was to overdo the use of 
credit, create an abnormal price level, and bring about a disastrous reaction. 
Railway rates are said to be too high, especially upon the crude and bulky 
products, such as those of the farm, in proportion to their market values, but 
they can not be reduced unless railway operating costs are reduced. The 
things the farmer has to buy have not come down to correspond with what he 
has to sell. The lack of speculative interest, the want of courage to buy 
farm products and carry them for future sale, has been one of the factors in 
the weakness of the markets. 

Inheriting the earth, or the geographical factor in national develop- 
ment, 0. D. vow Engexn (New York: Macmillan Co„ 1922, pp, XVI +579). — 
This is an economic as well as geographic study of the significance of environ- 
ment in the development of nations. The chapters are the dissimilarity of 
nations, the land and the people, the nation and the place, the individual and 
the nation, international anarchy v. international amity, independence or 
Interdependenc of nations, Inheriting the earth — the Temperate Zones, and the 
last two which deal with the conquest of the Tropics, being concerned, respec- 
tively, with the natural resources of the Tropics and the human factor. 

Beport to the Governor General of Algeria in awarding farm prizes in 
the southern region of the Department of Algiers in 1922, P. Berthault 
(Bid. Agr, Algdrie, Tunisie, Maroc, 2. ser., 28 (1922), No. 8-9, pp, 209-266, 
pis. 5 ). — This describes in detail climatic, geographic, and economic conditions 
found in this region, the principal crops and live stock, customs of cultivation, 
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utilization of fertilizers, the choice of varieties and preparation of seeds, and 
credit facilities. The farm or^fanizatlon and methods found on two farms 
awarded the first and second prizes for the most successful farm business are 
set forth. Projects winning special medals and horticultural prizes are simi- 
larly noted. 

The Saharian oasis of Laghooat, G. M^naj^d (Ann. Imt. NatL Agron., 2, 
«er., 16 (1922), pp. 5S-96, /iga. 7).— This article is descriptive of varieties and 
methods of producing crops in this locality, the fauna, and domestic animals 
found there. Certain recommendations for introducing improvements as to 
water supply, use of fertilizers, methods of cultivation, and commercial rela- 
tionships are offered on the basis of the author’s personal observations. 

New agrarian legislation in central Europe (Intet'natl. Labor Off., 
IGeneva], Jntematl. Labor Rev., 6 (1922), No. S, pp. 345-863 ). — In Germany, 
Austria, and Hungary the position taken by leglslator.s is that, for social 
reasons, peasant proprietorship is to be encouraged. Land belonging to the 
State is used for creating small farms, and the breaking up of estates bought 
from voluntary sellers Is facilitatt^d. In Czechoslovakia, Poland, Kuinania, and 
Lithuania, however, maximum areas are being established by law for individual 
t)roperties, anything beyond which is expropriated by the State. In the first 
group private activity is explicitly allowed. In the other countries considered 
it would seem that private activity is forbidden, and State institutions enjoy 
a monopoly. 

Comparisons are made bot\^een the policies of the different countries in pro- 
viding for Joint cultivation i)y societies, national land settlement, the creation 
of homestead dwellings, and provisions for ex-service men, workers employed 
on the expropriated estates, other landless inhabitants of rural districts, and 
former employees In the service of the State. 

Enactments bearing on the maintenance of the new agrarian systems estab- 
lisln'd are noted. 

Rural community building, W. E. GARWE'n' [i^chool and Soc., J6 {VJ22), 
No. 413, pp. 600-604)^ — Two principal auestlons around which community study 
are lield to center are with reference to what constitutes a well-rounded com- 
munity and whether or not systematically planned community jjrogress Is 
feasible. The term community is said to denote that area where the majority 
of the people are definitely conscious of mutual interests and concerns, are in 
the habit of associating together for coranion purposes, and have a well- 
develoi>ed spirit of loyalty to a common center and its institutions.” The 
area embraced by and the number of families In a neighborhood are usually 
smaller than in a true community. A list of 27 ideals for rural communities is 
drawn up. It is held that community development depends largely upon a 
comprehensive, well-balanced plan and upon the leaders. 

The new and old immigrant on the land, C. L. Fry {New York: George H. 
Doran Co., pp. XII+1S-‘119, pi 1, figs. 33 ). — This belongs to the Town and 
Country Series being prepared under the direction of E. de S. Brunner, being a 
study of the field of Americanization awaiting the rural church in Sheboygan 
and Price Counties, Wia The first of tliese is a rich agricultural area, while 
the latter is still in tlie pioneer stage. Sheboygan County is a region early 
settled by Germans of the Lutheran, Reformed, and Evangelical faiths. Out of 
every hundred inhabitants, 19 are native Europeans and 30 American bom of 
foreign parents; 14 have a forelgn-hora father or mother, while 37 are native 
bom of American stock. Price County is sparsely populated. The racial groups 
are unusually varied. On the average 1 man in 4 Is foreign bom, 2 are born of 
foreign or mixed parentage, and 1 Is of American stock. Social agencies, social 



494 


BXPBEIMBNT STATIOK BBOOED. 


[ Vol. 48 


life, and churcbefi of the two counties are contrasted. This material Is pre- 
sented as part 1. 

Part 2 contains the methodology and definitions, as well as tabulations of 
major facts revealed by the investigation. 

The country church in colonial counties, M. Patten {Neiv York: George 
JET. Dorm Co,, im, pp. XIV+15-107, pi 1, ftps. Si).— This is the seventh in 
the series described above. The history, eQuipment, and finances; members, 
services, and church organization ; Sunday schools, young people’s societies, and 
roinmiinity programs of churches in Addison County, Vt., Tompkins County, 
N. Y., and Warren County, N. Y., have been Investigated and evaluated, as are 
also, though somewhat less in detail, the social agencies found in these areas. 
The close relationship between economic conditions anti folk depletion and 
abandoned churches in some of the communities is pointed out. Other prob- 
lems discussed are the social and religious ministration needed by foreigners 
on the land, the summer-resort population, and the young people. Church fed- 
eration is discussed as one remedy for the evil of overchurching. Ten steps are 
suggested which might be worked out by cooperation among the churches of 
these counties. Appendixes include a description of methods used in the survey 
and definitions, as well as statistical tables. 

Irrigation and religion, E. deS. and M. V. BauNNi n {New York: George H. 
Doran Co., 1922, pp. i4]+V III +9-129, pL 1, figs. SO). — Orance and Stanislaus 
Counties, Calif., are studied in this one of the Town and Country Series. 

A high level of intelligence and a large proportion of native-born citizens are 
noted in these regions. Irrigation is said to have been responsible for the agri- 
cultural prosperity and social characteristics, such as well-developed community 
spirit and cooperative enterprises. Schools, libraries, and voluntary social and 
religious agencies on the county basis arc described, ns well as church equip- 
ment and finance, ministers, membership, and religious programs. 

The Japanese problem is noted and found not to be acute in Orange County, 
although in Stanislaus County these orientals compete with both farm operators 
and farm laborers. It is an economic problem with a religious phase which 
soine of the churches are making an effort to meet Work with other foreign- 
born groups is noted. 

The surveyors give their conclusions and recommendations in the last chapter. 
Methodology and definitions and statistical tables constitute appendixes. 

Proceedings of the Sixth General Assembly of the International Insti- 
tute of Agriculture, May 8—16, 1922 (Jnet. Intemntl Apr. [Rome], Actes 
6. As8emhl4e O^., 1922, /, pp. [51+J57, ffps. 6; II, pp. XXIII+864). — ^The 
proceedings of meetings and reports of committees are given, including a plan 
of reorganization of the Institute and its various bureaus and detailed reports on 
the general activities of the statistical service and its pnblications. 

International yearbook of agricnltaral statistics, 1009 to 1921 (Inst. 
Intematl. Apr. [Rome], Ann. Intematl. Statis. Apr., 1909-1921, pp. XCVI+ 
7/il).—ThQ data for the three years 1919 to 1921 are collected, with the corre- 
sponding figures for the five years of the war 1914 to 1918 and with those of the 
earlier period 1909 to 1913, although they are not deemed strictly comparable 
owing to changes in national boundaries that have taken place during the 
p(uiod. 

This volume continues the series previously noted (B. S. II., 43, p. 896). 

Keport on economic and financial conditions In Mexico, 1926-1921, 
K King (London: [Ot. Brit,] Dept. Overseas Trade, 1921, pp. S4)- — This and 
the repew'ts following are submitted by British commercial representatives, 
setting forth the agricultural production, Industry, trade, transportation 
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fadlitles, and other economic and eodal conditions in the respective colonies 
and foreign countries. 

Report on the flnaacinl Mtii oommarcial conditions in the Republic of 
Honduras for the fiscal pear ended /nip 81, 1021, G. Ltall {London: 
lOL Brit.] Dept. Overseas Trade^ 1921, pp. 24). — ^Another of these reports. 

Report on economic and financial conditions in the British West Indies, 
A. W. H. Hall {London: lOt. Brit.] Dept. Overseas Trade, 1921, pp. ^0).— 
Another of these reports. 

Report on the trade and economic conditions of the Oanarp Islands, 
T. J. Moeris {London: [Ot. Brit.] Dept. Overseas Trade, 1921, pp. 29, pi, 1 ). — 
Another of these reports. 

Report on the industrial and economic situation in Greece, to April, 
1022, E. C. D. Rawliws {London: [Gt. Brit.] Dept. Overseas Trade, 1922, 
pp. 74). — ^Another of these reports. 

Report on the economic and industrial conditions of the Serb-Oroat- 
Slovene Kingdom, E. M. Habvey (London: [Gt. Brit.] Dept. Overseas Trade, 
1921, pp. 36). — Another of these reports. 

Report on the industrial and commercial situation in Austria, O. S. 
PHn.rjpoTT8 {London: [Gt. Brit.] Dept. Overseas Trade, 1921, pp. 56 ). — Another 
of these reports. 

[Agricultural statistics for Belgium and the Belgian Kongo] (Ann. 
Statis. Belff. et Congo Beige, 46 {1922), pts. 1, pp. 16-18: 2. pp. 83, 108-115, 
221). — Statistics of land holdings, cooperation, agricultural schools, prices of 
agricultural products, and numbers of live stock for the period 1914r-1918 and 
for the year 1919 continue annual reports previously noted (E. S. li., 44, p. 294). 

Agriculture [In South Africa], G. Fetherston (In Report on the Economic 
Conditions in South Africa, July, 1922. London: [Gt. Brit.] Dept. Overseas 
Trade, 1922, pp. 25-29 ). — These pages of a report belonging to the series noted 
above deal principally with the production and export shipments of fruit, and 
recommend measures for meeting drought conditions. 

Report on the trade and commercial prospects of East Africa, W. H. 
Franklin {London: [Ot. Brit.] Dept. Overseas Trade. 1921, pp. 36, pi. 1 ). — 
Another of the reports referred to alcove. 

[Statistics of land settlement, agricnltiire, and pastoral pursuits for 
Australia, 1910-11 to 1920-21] (Anst. Bur. Census and Statis., Prod. 
Bui 15 {1922), pp, 9-76),— This summary of production statistics continues 
information previously noted (E. S. R.. 46, p. 197). 

[Agricultural production In New Zealand], R. W. Dalton (la Report on 
Gommereial Conditiofis in the Donvlnioji of New Zealand to July, 1922. Lon- 
don: [Ot. Brit.] Dept. Overseas Trade, {922, pp. ,9-/(»).— Production through a 
number of years of wool, dairy produce, and live stock anrl meat is presented 
statistically. 

Report on the commercial, industrial, and financial situation in Japan 
and her dependencies in 1920 and up to June 30, 1921, E. F. Crowe and 
G. B. Sansom (London: [Ot. Brit] Dept Overseas Trade, 1921, pp. 80).— An- 
other of the reports referred to above 

Report on the commercial, industrial, and financial situation in Japan, 
1921 and up to June 80, 1922, B. T. F. (JfeowE and G. B. Sansom (London: 
[Ot Brit] Dept. Overseas Trade, 1922, pp. 00).— Another of the reports referred 
to above. 

(Agriculture and live stock in the Far Eastern Republic] (In Trade and 
Industries of the Far Eastern Republic. Washington, D. C.: Spec. Deleg. Far 
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Ba 9 t Bepuh., pp, A statistical survey of agriculture and cattle 

breeding in this region is presented in these pages. 

[Agricultoral statistics for the Butch Colonies, 1920] (Jaaro. KofHfik, 
Nederlandenf Koloni^^ 19B0, pp. 56-78, 157). — ^These pages continue statistical 
infonnation previously noted (B. S. li., 47, p. 96). 

AaBICTTITURAL EDUCATIOlff. 

Bural life and education, E. P. Oubbjcblev {Botton: Bouphion Mifflin Co., 
[A ed.] rev. md enl., pp. XV^377, pU. SO, figs. 7^).— This is a revision 
of a book previously noted (E. S. R., 81, p. 193), with the addition of some 
textual matter and a number of maps and illustrations. 

Congress of French agriculture, 1922 (Cong. Agr. Frarni, 1922, Oonipt. 
Bend, Trav., pp. 876).— The proceedings of the fourtii annual congress held by 
the National Federation of Agricultural Associations for Prance at Nancy In 
1922 are presented here. 

Education in Africa, T. J. Jokes (Neu) York: Phelps-Stokea Fund, 1922, 
pp.. XXVin+S2S, pis. 22 , figs. 10). —An inquiry, of which this is a reiwrt, was 
carried on throughout West, South, and Equatorial Africa by the African Edu- 
cation Commission under the auspices of the PJielps-Stokes Fund and foreign 
mission societies of North America and Europe. It was attempted to find out 
the educational work being done at present/ the educational needs of the 
people and the extent to which they are being met, and to assist in the forma- 
tion of plans designed to meet these needs. Some pages are devoted to the 
attempts that have been made along the line of rural community and agricul- 
tural education and teacher training. 

Report on agricultural and small holdings schools, 1918—19 and 

1919-20 ilNorwag] Landbr. Direkt. Beret., 1918-19, TUiegg J., ;>// [818]. 
figs. SI; Arsheret., 1919-20, Tillegg L, pp. [1034], Jigs. iS), — These annual 
reports for Norway are made up of signed reports by specialists and division 
ofllcials, Betting forth courses offered, enrollment, and demonstrations carried 
on at the numerous schools. 

State training schools for teachers of small holders, 1918, 1919, and 
1920, M. F. Nilssen {[Norway] Landbr. Direkt. Beret., Tillegg K, 1918, pp, 102, 
figs. 31; 1919, pp. 75, figs. 21; 1920, pp. 67, figs. i6).— These supplements to the 
annual reports of the director of agriculture for Norway make reports upon 
the faculty, students, equipment, agricultural instruction, farm work, receipts 
and expenditures of small scale farming teacher training schoola 

Home economics education in Norway, 1918, 1919, and 1920 {[Nor- 
way] Landbr. Direkt. Beret., Tillegg N, 1918, pp. 141+/// +4-76, figs. 6; 1919, 
pp. [98], figs. 4; Arsberet,, Tillegg N, 1920, pp. [i]-i-IIJ-[-78). — ^These are 
annual reports of State schools in Norway. 

[Reports of the State schools for teachers of home economics for 1919 
and 1920], F. B. Tobp {[Norway] Landbr. Direkt. Beret., 1919, Tillegg M, 
pp. 47; Arsberet., 1920, Tillegg M, pp. 18).— These annual reports cover theo- 
retical and practical courses in cooking and household management. 

Teaching Federal Board students, R. E. Robebts {Poultry 8oi., 2 (1922), 
No. 1, pp. 10-15). — Experiences encountered at Purdue University in teaching 
poultry husbandry to men whose previous training does not permit them to 
take regular university work are set forth. The elementary course consists 
of three recitation periods covering principally breeding, feeding, housing, 
and marketing, and more briefly Incubation and brooding and diseases, and 
two laboratory hours per week given over to a study of class, breed, and variety 
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characteriBtics, Judging for egg production, candling and grading eggs, and a 
study of Incubators and brooders. More advanced courses are arranged for, 
on^ on house construction being a practice course given during the summer 
term. 

Problem method of teaching poultry, A. G. Phillips {Poultry Sol,, 1 
{193t2), No, d, pp. 2(yt-2U),—N discussion is given of methods of teaching, fol- 
lowed by an outline of questions and problems used with good results In 
teaching a senior course in poultry at Purdue University. 

Status and results of extension work in the Southern States, 1003— 
1021, W. B. Mebcieb (V, 8. Dept. Agr., Dept, Circ. 2i8 (1922), pp, S8, flgo, 
12), — ^This is the final separate report of extension work in the South. The 
account of operations and results in 1921 is prefaced with an historical sketch 
of the beginnings of county demonstration work with men and boys and with 
girls and women and its growth and development in the South from 1903 up 
to the date of consolidation of the two offices of extension work, October 1, 

1921. 

Fundamentals of farming and farm life, E. J. Kylk and A. C. Ellis {Ne%o 
York: Charles Scribner'a Sons, 1922, [2. cd.], pp. XXXI-\-466, figs, 249). — ^An 
effort was made to give this textbook on elementary agriculture the accuracy 
and scholarship of the STiecialist In agriculture and the organization and peda- 
gogical manner of presentation of the educator familiar with the conditions 
in rural schools. Lists of suggestive questions, exercises, and problems are 
provided for each subject. 

Live stock and farm mechanics, .1 H. Gkiiks (New Yot'k: Macmillan Co., 

1922, p. VJII+S9S, figs. 118). — Subject matter relating to the use of concrete, 
road construction, rope tying, farm buildings, farm home conveniences, farm 
machinery, boys’ and girls* clubs, efficient marketing, and other factors essen- 
tial to success in farming are treated in this book, in addition to material on 
live stock and the live stock situation in the world. 

Clothing club manual, M. C. Whitlock and H. M. Phillips (Illinois Sia, 
Circ. 264 (1922), pp. 88, figs. (?5).— This has been prepared for the use of mem- 
bers of clothing clubs. It contains a description of and the directions for 
those construction problems which will be met In making the garments which 
are listed under the clothing projects in the manual previously noted (B. S. YL, 
47, p. 798). 

Charts for visual Instruction in extension work, A. L. B. Blacksheab 
(Ga. Agr. Col. Bui. 262 (1922), pp.. 4^^ This discussion deals with 

the use of charts and similar material for visual instruction in extension work. 
A very considerable number of the illustrations which are presented have to 
do with food selection, the feeding of children, dairy problems, and related 
questions. Of special interest is the discussion of chart making for purposes 
of visual instruction. 


inSCELLANEOlTS. 

Thirty-second Annual Report of Arizona Station, 1921, D. W. Wobking 
ET At. (Arizona Sta, Rpt. 1921, pp. figs. 9 ), — This contains the organiza- 

tion list, an administrative report on the work and publications of the station, 
a financial statement for the fiscal year ended June 80, 1921, and departmental 
reports, the experimental ffeatures of which are for the most part abstracted 
elsewhere in this issne. 

Abstracts of papers not included in bulletins, finances, meteorologyt 
index (Maine Sta. Bui, S04 (1921), pp. 24SS72+Xn ). — ^Thls contains the 
organization of the stations; abstracts of seven papers previously noted and 
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af live others abstracted elserwkere in this issue; meteoroloi^cal observations 
noted on page 417; a financial statement for the fiscal year ended June 90, 
19(21; an index to Bulletins 29fi-304, Indosive, which collectively constitute 
the thirty-seventh annual report of the station ; and announcements as to the 
work and publications of the station. 

Bimonthly BnUetin of the Western Washington Station (Western Wash- 
imgien Bta. Bimo. 10 {t92S), No, 5, pp, 89-112),— In addition to articles 
abstracted elsewhere in this issue, this number contains brief articles en- 
titled Early Spring Sown Crops, by M. E. McCollam; Final Report on the 
Third Western Washington Egg-Laying Contest, by Mr. and Mrs. Q. R. Shoup ; 
and Dormant Spraying, Selection of Disease-free Berry Plants, and Warning 
Against the Tree Inoculation Fake, all by A. Frank. 

The outline of science, edited by J. A. Thomson (New York and London: 
G. P. Putnanfs Sons, 1922, vols, 1, pp, XIX+296, pis, 138, figs, 2; 2, pp, XIV+ 
297S61 pis, 101; 3, pp, XIX +565-861 pis, 126, fig, 1; + pp, XV +865-1220, 
pl8, 93 ), — This elaborate work, charucterized as “a plain story simply told,” 
is Intended to popularize science for the average reader. The chapter headings 
In volume 3 are as follows: Tlie romance of the heavens; the story of evolution ; 
adaptations to environment; the struggle for existence; the ascent of man; 
evolution going on; the dawn of mind; and foundations of the universe. 
Volume 2 takes up the wonders of microscopy; the body-machine and its 
work; how Darwinism stands to-day; natural history, (1) birds; natural 
history, (2) mammals; natural history, (3) the insect world; and the science 
of the mind— the new psychology, psycho-analysis. Volume 3 considers psychic 
science, by 0. Lodge; natural history, (4) botany; interrelations of livma 
creatures; biology, by J. S. Huxley; the characteristics of living creatures; 
the romance of chemistry; the chemist as creator; meteorology; applied sci- 
ence, (1) the marvels of electricity; applied science, (2) wireless telegraphy 
and telephony; and applied science, (8) flying. In volume 4 the chapters take 
up bacteria, by B. R. Lankester; the making of the earth and the story of 
the rocks; the science of the sea; electric and luminous organisms; natural 
history, (6) the lower vertebrates; the Einstein theory; the biology of the 
seasoiis; what science means for man, by 0. Lodge; ethnology; the story of 
domesticated animals ; the science of health ; and science and modem tliought, 
by Thomson. A special feature of the volume is the 40 colored plates, in addi- 
tion to several hundred other Illustrations 
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Florida University and Station.— A study of the value of sulphur in the 
control of the root knot neimitode was begun at the station February 26 by 
R. L. Trigg, a 1923 graduate of the Mississippi College. This study is under- 
taken under a scholarship given by the National Research Council and con- 
stitutes graduate work for the degree of master of science in the university. 

Kansas College and Station. — The State legislature has appropriated 
$2,215,288, exclusive of the Smith-Iiever offset funds, for the support of the 
college and station during the biennium beginning July 1. This amount 
is about $500,000 less than tlie appropriation made in 1921, the reduction 
resulting chiefly from the diminished requests by the college for new buildings. 
The appropriations for salaries and maintenance, from which most of the 
State funds for the support of the main station are allotted, were slightly in- 
creased. The funds for the four substations were Increased from $66,000 to 
$95,288. 

Recent enactments by the legislature have transferred from the station to the 
State board of agriculture the responsibility for tlie enforcement of the fer- 
tilizer, feeding stuffs, and live stock remedy control laws. 

Missouri University and Station. — new beef cattle barn has been com- 
pleted on the university farm at a cost of $25,000. This barn will house approx- 
imately 100 head of beef cattle, and has storage room for sufficient feed to 
carry them through the winter. 

An incubation and laboratory building has been constructed on the poultry 
farm. Twenty-seven new colony houses have also been built. 

The horticultural building has been named Whitten Hall In honor of the late 
Dr. J, C. Whitten, a former chairman of the department of horticulture. 

The experiment field commonly known as the rotation field has been named 
Sanborn Field in honor of J. W. Sanborn, one of the early deans of the col- 
lege of agriculture and directors of the station. This field was laid out by 
Director Sanborn 34 years ago, and is one of the oldest e3J5)erimental fields in 
the United States. 

Dr. George Lefevre, professor of zoology since 1899 and chairman of the 
department, died January 24 at the age of 54 years. In recent years he had 
worked especially in cytology and genetics, and under the auspices of the sta- 
tion carried on an important investigation of the inheritance of certain coat 
colors in poultry, the final paper of which was completed for distribution Just 
prior to his death. 

Association of Southern Agricultural Workers.— The twenty-fourth an- 
nual convention of this association was held at Memphis, Tenn., February 6 to 
8, 1923, with about 500 in attendance, including a considerable delegation from 
the U. S. Department of Agriculture. R. Paine, mayor of Memphis, welcomed 
the organization as representative of the industry on which the city largely 
depends for its growth and development. The president of the association, 
0. A. Mooers of Tennessee, cited the causes for unrest among the rural popu- 
lation, and described the domination of the cotton crop in the social and eco- 
nomic life of the southern farmer. In a review of the accomplishments of ex- 
perimenters, he pointed out the need for coordination in planning and carrying 
out research problems. 
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Cotton production under boll weevil conditions, the central theme of the 
meeting, was discussed from the viewi>oints of the entomologist, the agronomist, 
the pathologist, the mechanical and the chemical engineers, and the economist. 
Recommendations Intended for the control of the boll weevil in the cottm- 
growing States were adopted, and a report summarizing the more important 
facts and opinions on general cotton production under boll weevil conditions 
was approved. One of the many resolutions adopted concerned the appoint- 
ment of a committee on correlation to analyze the experimental projects of the 
several experiment stations with a view to closer coordination, and to cooperate 
with the Office of Experiment Stations, U. S. Department of Agriculture, to 
aid In more closely correlating future projects. The Inauguration of expert* 
ments with lime was suggested on all the major soil types where conclusive tests 
have not already been conducted. The association also commended the forma- 
tion of the cotton council within the U. S. Department of Agriculture, and in- 
dorsed the prospective establishment of a boll weevil experiment station in 
South Carolina by the Bureau of Entomology, In cooperation with Clemson 
College. 

The program also provided for sectional meetings, which comprised the soils 
and crops section including a pasture and a nitrogen conference, the animal 
husbandry and live stock section, the extension section, and the horticulture 
section. Meetings were also held of the Phytopathologlcal Society, Cotton 
States Entomologists, Resident Teachers, and Dairy Science Association. 

A conference of the executives and trustees of the State universities and 
agricultural colleges of the South, held in conjunction with the association, 
considered plans for a wider and more uniform system of education In the 
South, and named a committee headed by President H. A. Morgan of Ten- 
nessee to prepare a program applicable tu the southern cotton territory. 

The following officers were elected: President, D. C. Hull, of Mississippi; 
vice president, J. N. Harper, of Georgia ; secretary-treasurer, H. W. Barre, of 
South Carolina ; and an additional member of the executive committee, H. A. 
Morgan, of Tennessee. 

Biiscellaneous. — ^An International Congress for Cattle Bi*eeding is to be held 
at the Hague August 29 to September 4, 1923. The program is expected to 
cover a wide field, dealing with both beef and dairy cattle, with technical prob- 
lems of heredity and nutrition, and with practical questions such as registration. 
Government assistance, etc. The secretary is H. G. A. I^eignes Bakhoveu, 
Leeu warden, The Netherlands. 

The School of Agriculture of Cambridge University has been granted £30,000 
by the Development Commissioners to provide a chair of animal pathology. 
A comprehensive study of the diseases of farm animals Is to be prepared, on 
the approval of which the commissioners contemplate the allotment of about 
£25,000 for buildings on sites to be provided by the university. 

Steps are being taken by the Canadian Society of Technical Agriculturists to 
establish a number of graduate scholarships in agriculture of $500 or $600 
each. It Is expected that funds will be derived in part by direct contributions 
from members and others, and in part from the advertising receplts of the so- 
ciety’s organ, Scientific Agriculture. 

It Is announced that arrangements have been made for the continuation of 
the Sylloge Pungorum formerly edited by Saccardo. All authors of mycological 
literature since 1917 are requested to send their publications to the Laboratorio 
Crittogamlca, Pavia, Italy. 
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AGRICULTURAL CHEMISTRY— AGROTECHNY. 

Organic syntheses, edited by H. Adams et al. {New York: John Wiley d 
Som, Inc.; London: Chapman d Hail, Ltd., 1921, vol. 1, pp. fiys. 7). — 

This is tlie lirst ot ji scries of annual piibiications consistiDg ot luethuds for 
the i»rei>aration of organic cheinieals. The aim of the editorial committee for 
this series lias been to select the most satisfactory method available for each 
preparation and to give such details of technique as will enable the prwess 
to be conducted on a small or large scale. The necessary apparatus is de- 
scribed and, where necessary illustrated, and accompanying each preparation 
is a bibliography of references to the literature on methods for the production 
of the substance described As a check on the selected method each preparation 
has been tried out independently in at least two laboratories. Many of the 
preparations m this and the following volume have been described in a pub- 
lication by Ailams et al., [ireviously noted (E. S. 11., 40, p. *114). 

Organic syntheses, edited by J. B. Cona^t et ae. (ATuc York: John Wiley 
<f Co., Inc ; fjondon: Chapman d Hall, Ltd., 1922, roL 2, pp. VJlI-\-100, figs. 3 ). — 
Tins is the second volume in tlie series noted above 

Progress toward the artificial synthesis of carbohydrates and proteins, 
R. VV. Thatcher (Jour. Indus, and Engin. Chcni., H (1922), No. 12, pp. 
mi ). — A brief review and dis(*ussion of recent investigations on the photo- 
syntbesis of carbohydrates and proteins. 

Characteristic proteins in high and low protein corn, M F. Showalter 
and R. 11. Carr (Jour. Amer. Ghem. 8oc., U (1922), No. 9, pp. 2019-2023).— 
A study is reporteti of the relative abundance of the different proteins in high 
and in low nitrogen corn and the respective mouamiuo and diamiuo acid con- 
tent. 

The data reported indicate that a considerably larger part of the protein is 
present as zeln and globulins In high nitrogen than in low nitrogen corn, 
these being formed at the expense of the amids, alhinnin, and glutein. The 
percentage of zein varied from 67.24 in high nitrogen popcorn to 31.85 in low 
nitrogen corn. The embryo makes up about 15 per cent of the total weight 
of the kernels of the high nitrogen corn, while dent corn of the usual com- 
position has only about 11 per cent of embryo. 

The nitrogen distribution In samples of high and low nitrogen corn, deter- 
mined according to the Van Slyke method, is as follow's: Ammonia nitrogen 
5.46 and 5.26, Melanin N 8.14 and 12.07, dlamino acid N 16.72 and 8.28, total N 
in filtrate from bases 71.76 and 76.63, amino N in filtrate 54.27 and 49.31, and 
nonamino N in filtrate 17.49 and 27,82 per cent. 
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A new method for sterilizing proteins and other colloidal compounds 
without denatnrjzation, C, A. Mili^ (Jour. Lab. and Clin. Med., 8 (1922), 
No. 2, pp. IBJi-^lSi)). — The method described depends upon the precipitatioji of 
tlie protein by the adduion of sufficient mercuric chlorid to destroy all spores 
and organisms, the suh 8 e{iuent decomposition of the mercury -protein precipi- 
tate by the addition of sutlicieiit sterile sodium chlorid solution to make a 12 
I>er cent concentration, and the dialysis of the soluble double salt in parchment 
cups with copper shavings in the water in the outer cup to amalgamate with 
the mercury as it comes out and thus render tlie process irreversible. 

The relationship between fat constants, J. Lund (Ztschr. IJntcrmch. 
Nahr, u. Genussmtl, 44 (1922), No. 3, pp. 113-187). — This Is the report, with 
analytical data, of an exhaustive study of the complex relationships existing 
between the various physical and chemical constants of fats and fatty acids. 

Enzyni action in the light of modern theories of catalysis, K. P. Arm- 
STBoNO (Jour. Soc. Chern. Indus., 4 I (1922), No. 8, pp. 110 T-llS T). -A general 
discussion. 

Liine-snlphur concentrate, E. H. Siegler and A. M. Daniels iU. i8. Dept. 
Ayr , farmers' Bui. 1285 (1922), pp. 1-11, figs. 2). — Following a brief discussion 
of the various usc‘s of lime-sulphur sprays, directions are giveti for the home 
jnaniifactuie, storage, and ddiition for spraxing purposes of lime-sulphur con- 
centrates. Specifications for the lime-sulphur cooking plants are reported on 
page 591. 

A filtration apparatus designed for use with membrane filters, G. Jandek 
(Ztschr. Anyew, Chem., 85 (1922), No. 103, Wirtschaft. Teil, pp. 721, 722, 
fig. 1). — A description is given, with illustrative diagrams, of an ai)paratLis to 
he used with the membram* filters previously described (E. S. Ih, “17, p. 712). 

A colorimeter for bicolori metric work, (). Myers (Jour. Biol. Chem., 54 
(1922), No. 4, pp. 675-682, figs. 4 )- — The colorimeter described (‘inploys the 
same principles as that of I^aruett and Harnett (E. S. R., 45, p. 411) and of 
Gillespie (E. S. R., 40, p. 110) in that two color standards are used. In the 
present instance the standards are carried in individually movable wedges. 

The instruineril, which is essentially a modified Helllge colorimeter, consists 
of a brass box with a heavy metal base and containing a rack and pinion 
arrangement for thre(' wedges, 100 inin. adjustable scales which emm-ge from 
the top of the instriiiiKuit as the we<lges are raised, an eyepiece containing 
magnifying lens, and prisms of the Diihoscq type. The unknown solution is 
carried in a small glass cup mounted in a door at the side of the instrument. 
A milk glass plate in hack allows for the entrance of light, or a small lamj) box 
may be used instead. With one wedge the instrument may be used for ordinary 
colorimetric work, with two wedges for bicolori metric work such as pll deter- 
mliiutions, and if the solution is slightly turbid or colored the third wedge 
may be used to overcome tills difficulty. Photographic Illustrations are given 
of the colorimeter, together with data on the accuracy which may be obtained 
with it and a discussion of the various uses to which it may be put. 

A rapid method of determining ammonia in ammonium salts, H. Bubk- 
ABDT (Chem. Ztg., 46 (1922), No. 125, p. 949). — The method described depends 
upon the reaction between formaldehyde and ammonium salts as illustrated 
by the following equation : 

0 CaO-f4 NH4C1-0 H*0+4 HCl + ( CIL ) 0 N 4 . 

The acid set free in this reaction is titrated with standard sodium hydroxld, 
With phenolphthalein as indicator. The formalin solution should first be 
neutralized to phenolphthalein and the base standardized against methyl 
orange. 



Ifi2«l 


AGRICULTURAL CHEMISTRY — AGROTECHKY. 


503 


The determination of phosphoric oxid in fertilizers, J. C Vogel (Jour. 
iS'or. flhem. InJun , J^t (1922), No. 5, pp. 121 T-129 T; also in Jour. African 
Chem. Inst., 5 (1922), No. 2, pp. 16-2S). — This paper includes the report of a 
comparison of several methods of determinirip: PjOe in fertili7.ors, Iriclmlincr the 
official method of the Department of Agriculture of the Union of South 
Africa, the method of Woy involving the precipitation of PaOs as ammonium 
phosphomolyhdate and its ignition and weighing as pliospliojnol.vhdn* anhydrif) 
containing 3.046 i^er cent of PaOp, the method descril>ed hy Marchnnd (K. S 
R., 41, j). 411), and a slight modification of this method in which the T>re- 
cipitation is conducted on the water bath. In addition a rapid method is de- 
scribed for determining the water-soluble phosphoric oxid in superphosphates 
by direct titration of the acid calcium phosphate with a saturated solution of 
lime water standardiz(‘d against n/20 HCl with phenolphthalein. While the 
figures obtained by this method are slightly low, the results are thought to 
agree with the actual percentage of PzOs sufficiently well to warrant its use 
when great accuracy is not required, ns in the analysis of samples of a 
sup(*ri)hospliate fertilizer drawn from a mixing machine. 

The determination of aliiminiini as phosphate, C. IC Lunoell and 
n. R Knowles (JoU) . Indns. and Enpirt Chan,, IJf (1922), No. 12, pp. 1136, 
1137 ). — Determinations of aluminum as phosydiate by various methods are 
reported, the results of which indicate that “ acceptable determinations are 
])ossihIe wiieu only a few milligraiiis of aluminum are involved, and high values 
are the rule wdien more than 1 to 5 mg. of alnmiuiim are precipitated hy 
ordinary procedures. Immoderate washing of the precipitate or the use of a 
w^eak acid wash leads to low" values, as does also precipitation with only a 
moderate excess of the precipitant or precipitation in alkaline solution. Under 
these conditions iron behaves like aluminum, w’hile titanium invariably 
yields low values.’’ 

The diagnosis of proteins and their derivatives by color reactions, M. A. 
Kakusin (Biochcm. Zisrhr., ISO (1922), No. 1-S, pp. 263-281). — This Is a di.s- 
cussiou of the significance of various color tests for iirotelns. 

The microscopical detection of tryptophan in plants, F. Kkktz (Biochem. 
Ztschr,, ISO (1922), N(i. 1-3, pp. 86-98) .—An application of the Voisenet color 
reaction for tryptophan, as employed hy Fttrth (E. S. R, lo, p. 311), has been 
made to the detection of this protein in localized plant tissue The section is 
first fixed in formaldehyde or luercurie chlorld solution, and is then suspended 
for from 3 to 3 seconds in a 1 : 10 aqiie^ms solution of sodium silicate, washed 
for 1 or 2 seconds in distilled waiter, and then suspended for 10 or 15 minutes 
in the Voisenet reagent, after which it Is placed in a drop of paraffin oil 
and examined under the microscope. By this test it is said to he possible to 
detect the presence of tryptophan in molds and algae. In higher plants the 
embryonic tissues have the largest amount of tryiitophan. 

Significance of wheat hairs in microscopical examination of flour, G. L. 
Keenan ( U . S . Dept. Agr. Bui. 1130 (1923), pp. 8 , 5) - -A further study of 

the possibilities in the grading of wheat flour samples hy microscopic count 
(E, S. R,, 48, p, 813) has led to the conclusion that the count of wheat hairs 
and hair fragments is a more reliable Index of the quality of the flour than 
the count of both bran particles and iuilrs. The method of preparing and 
examining the sample is essentially the same as that previously described. 

Data reported on 85 break flours and 74 middling flours show a much higher 
hair count in the former than in the latter. In commercial flours, while there 
is to be noted a variation in the counts for the different classes due to lack 
of uniformity In the milling procedure, the average hair count shows a marked 
difference in the different grades. The average hair count of 61 samples, of 
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patent flour from hard* blended, and soft wheat was 19, of 52 samples of 
straight flour 40, of 56 samples of clear flour 88, and of 27 samples of low 
grade flours 149. Similar studies of experimental flours milled under known 
conditions gave even more consistent and uniform results. The average count 
of 6 samples of flour of varying percentage extraction corresponding to the 
different grades of flour was as follows: Seventy per cent patent 13, 90 and 
97.6 per cent straight 28 and 30, respectively, 27 per cent clear 49, and 2.5 
per cent low grade flour 124. 

The diastatic enzyms of wheat flour and their relation to flour strength, 
L. A. Rumsey (Amer. Inst, Baking Bui 8 (1922), pp. 86, figs. 10 ), — This is the 
first of a series of reports on an extensive investigation of the diastatic enzyms 
of flour conducted under the cooperation of the American Institute of Baking 
and the division of agricultural biochemistry of the University of Minnesota. 
On account of the difficulty in correlating data obtained on different samples 
of flour, 14 samples of flour milled from authentic samples of wheat repre- 
sentative of different wheat-producing areas of North America were collected 
and used for the cooperative work of different investigators. The subject 
matter of this report Includes a general introduction to the whole problem, 
a survey of the literature on diastatic activity, descriptions of the 14 samples 
used and of the standard baking procedure adopted, and (he report with 
experimental data of a study of the relation of the diastatic enzyms of the 
wheat flour to flour strength. 

The first point investigated was the most suitable method of clarifying the 
flour-water or malt-water suspension after auiolytb* dig(‘stion before measur- 
ing the diastatic power. The sodium tungstate protein precipitant of Folin 
and Wu proved to be the most satisfactory reagent, in that the liquid could 
be clarified without filtering and that the reagent Inhibited completely diastatic 
action and did not Interfere with the subsequent determination of reducing 
sugars by the Munson-Walker Official method. 

A study of the effect of concentration of the flour and water on diastatic 
activity in doughs showed that with a ratio of water to flour of less than 1 : 1 
the diastatic action is not complete, but that with increasing dilution above 
this point the results are in satisfactory agreement. 

In a carefully controlled study of the effect of temperature on diastatic 
activity in flour suspensions, the maximum production of maltose was at a tem- 
IKjrature of 63.5* C. (146.3® F,). It is noted, however, that this temperature is 
never reached in a dough during a normal fermentation and only for a few 
minutes while baking. The time curves for maltose production in the same 
flour at different temperatures showed that for ordinary fermentation the rate 
of maltose production has reached a practically constant value between 2 and 
3 hours. The optimum H-lon concentration for the diastatic action of a given 
sample of flour duripg digestion at 27® C. was at pH 4.7 to 4.8, a concentration 
seldom reached during the fermentation of a normal dough. 

Determinations by the method of Bailey and Peterson (E. S. R., 46, p. 612) of 
the buffer values of the various flours gave results In agreement with those 
reported by these authors, namely, that high-grade flours are buffered less than 
low grade. No apparent relationship could be noted between the values for 
buffer action and the corresponding diastatic activity of the flour as determined 
later. 

As the result of these preliminary studies the method finally adopted for 
determining tlie relative diastatic power of the 14 samples of flour was as fol- 
lows; Ten-gm. samples of the flour were transferred to 250-cc. Erlenmeyer 
flasks, which were placed in a water thermostat at 27®. To each flask was 
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added 100 cc. of distilled water from a pipette. The flasks were allowed to 
remain in the thermostat for exactly 60 minutes, with frequent rotation. At the 
end of this period the contents of the flasks were transferred to a 200-cc. 
volumetric flask, clarified with sodium tungstate reagent, diluted to volume, 
centrifuged, and the reducing sugar determined by the Munson-Walker method. 
As thus determined, the diastatic power of the dlfTerent samples expressed In 
milligrams of maltose varied from 804.1 to 84.8. As compared with the baking 
strength the samples, with the exception of the very low grade flours, showed 
diastatic powers which were a fairly good index of their general fermentation 
power. It is pointed out, however, that the quality of the gluten of the flour 
must be sufficiently high to conserve the value of the diastatic action and make 
a good loaf possible, 

A few measurements are reported on the sugar content and diastatic activity 
during the course of normal fermentation of doughs prepared In different ways 
and on the amount of maltose produced by the same amount of malt diastase 
acting on different starches. The latter data show that gelatinized starch can 
not be used as a substrate for determining tlje diastatic power of a malt 
product for bread making. At the end of the determination the pH value 
corresponding most closely to that of normal dough was a sample of Merck’s 
soluble starch according to Lintner, used in water suspension without heating. 

An extensive bibliography is appended. 

The determination of gums in sugar products, H. T. Ruff and T. R. 
Withrow (Jour. Indus, and Engin. Chem., (1922), No. 12, vp. llSl-llS/f, 
figs. 2). — An investigation of various methods of doterinining gum in sugar 
products has led to the conclusion that precipitation by ethyl alcohol, followed 
by acidification with hydrochloric acid, is the most suitable method for rapid 
control work. A study of the technique of this method has shown that sodium 
benzoate can be safely used as a preservative, that the concentration of hydro- 
chloric acid can be varied within rather wide limits without affecting the re- 
sults materially but that the concentration of the alcohol must be kept within 
close limits, and that methyl alcohol or ethyl alcohol denatured with methyl 
alcohol can be used In yflace of ethyl alcohol. A modified technique for the 
method Is described in detail. 

The colorimetric estimation of cystin in urine, J. M T^ooney {dour. Biol. 
Chem., 5Jf (1922), No. 2, pp. 171-175) -The technique is described for the 
application of the Folln and Looney method for the colorimetric estimation of 
cystin previously noted (E. S. R., 47, p. 504) to its quantitative determination 
in urine. 

Standard methods for the sampling and analysis of commercial soaps 
and soap products, A. (Campbell et al. (Jour. Indus, and Engin. Cltcrn., H 
(1922) f No. 12, pp. 1159-116S). — This report of the committee on methods of 
analysis and specifications of commercial soaps and soap products of the Amerl- 
con Chemical Society consists of descriptions of methods adopted by the com- 
mittee as standard, following the discussion and criticisms of the tentative 
methods previously noted (E. S. R., 41, p. 814). 

Color and ash absorption by boueblack and decolorizing carbons, W. D. 
Horne {Jour. Indus, and Engin. Chem., H (1922), No. 12, pp. 1184-1186; also 
in Facts Ahout Sugar, 16 (1928), No. 1, pp. 12. IS, 15).— Experiments on the 
relative value of boneblack and various decolorizing carbons for sugar refining 
are reported. These show that boneblack is a much more efficient ash ab- 
sorl)ent than the decolorizing carbons, while the latter are more efficient as 
color absorbents. The problem to achieve in the manufacture of a successful 
absorbing agent for sugar purification is considered to be the production of a 
porous mineral foundation overlaid with a highly activated carbon. 
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[Chemical studies at the Calif ornia Staticm] (CaUfomia 8ia. Rpt. 1922 f 
pp. 109-^112) .—According to a summary of experimental work by M. B. Jaffa 
and MacKay, “ the avocado is unique in that the immature fruit may be either 
cut in half or miK‘h smaller divisions, and will ripen in a few days without any 
appreciable deterioration, if well covered and the air is excluded.’' Determina- 
tion of the fat content in 22 samples of new varieties of avocados showed in 
three varieties 22, 22.83, and 23.71 per cent of fat, respectively, and in two 
specimens of another variety 29.78 and 31.59 per cent. “ The percentages of 
protein yielded by the new varieties are, comparatively speaking, low.” 

Several methods of extracting oil were tried by H. Goss and in nearly every 
case a colorless oil was obtained, “ but this was objectionable in that it pos- 
sessed a bitter, acrid taste. This is developed during the process of extraction, 
because the avocado Itself does not possess this objectionable feature.” 

Analyses f)f five samples of almond hulls as to tannin mitent showed 10 per- 
cent in the Texas variety, 5 per cent in the next highest variety, and less than 
1 per cent In Ne Plus Ultra and 1. X. L. Oanaigre and canaigre dock contained 
8.98 and 1.85 i)er cent, respectively, of tannin. 

Seed from the giant cactus (Cerem ffiganteus), used as a cereal substitute in 
Arizona, contained 5.70 per cent of moisture, 17.46 of protein, 32.36 of fat, 28.46 
of crude fiber, 13,32 of nitrogen-free extract, and 2.61 per cent of ash. Analyses 
are also reported of dates and grai)e Juice. 

Dehydration {Calif ornia 8ta. Rpt. 1922, pp. 185-t87). — I'arious dehydration 
investigations have been conducted by A. W. Christie during the past year 
as follows : 

A compilation of statistics has been made on the development of dehydration 
in the State. During 1921 the following tonnages (fresh weights) were 
dehydrated: Apples 4,027, apricots 300, grapes 878, peaches 66, pears 102, 
prunes 7,366, pumpkins 4,357, and miscellaneous 150 — a total of 17,246 tons 
in 62 different establishments. 

A comparison of the cost of dehydrating apples in modern dehydraters 
under control conditions and in kilns has shown that the cost of the former 
is not appreciably greater than the latter, both averaging from $i0 to $11 
a fresh ton. The quality of tlie product obtained by dehydration is much 
better, not only as a result of better drying conditions but of greater care 
in the selection of the fruit. 

A study of methods of dehydrating cherries has shown that tlie best results 
are obtained by dipping tlie clierries for a short time in boiling lye solution 
as with prunes, following this with 15 minutes’ sulphuring for light varieties 
only, and then dehydrating for 8 hours at a temperature decreasing from 
210° F. 1() 170°. The total shrinkage is said to vary from 3:1 for unpitled 
Black Tartarian to 5:1 for pitted Royal Anne cherries. The process Is par- 
ticularly suitable for the utilization at canneries or fresh fruit packing houses 
of cherries which are cracked, overripe, or bruised, but otherwise sound. The 
dehydrated cherries are said to be of attractive color and flavor. 

It has been found that dates containing too much moisture for carton 
packing may be reduced to the proper moisture content by placing them in 
an air-blast dehyclrater for a few hours at 150°. This treatment is said not 
to Injure the color or flavor of the dates. Treatment at 160® for 30 minutes 
will destroy all insect life and also prevent subsequent souring. 

In the preparation of pumpkin flour by shredding the pumpkin, steam 
blanching on trays for 5 minutes, dehydrating until crli^, and then grinding 
to a flour, it has been found that the drying time can be cut down to 6 hours 
if a finishing temperature of 185® is used in place of the usual practice of 
from 8 to 15 hours at a temperature of 110-160®. 
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An extensive investigation of the dehydration of prunes has led to the 
conclusion that prunes equal or superior in quality to sun-dried may he 
produced as economically in dehydraters as by sun drying. The most satis- 
factory method of drying has been to enter the trucks of lye-dlpped prunes 
on slatted trays at the cooler end of the dehydrater (120--140'’) and move 
them toward the hotter temperature, 165®, the whole process requiring 24 
hours. A vigorous flow of air (500-800 lineal ft. per minute between trays) 
at a relative humidity of from 30 to 40 per cent at the highest temperature 
should be used. The total operating cost of deliydrating a ton of fresh prunes 
in three typical plants in 1021 is given as $4.49, $4.72, and $3.81, respectively. 
The first two of these plants had a total capacity of 10 tons per day and the 
third of 50. 

[Fruit drying studies by the California Station] (California Sta. Rpt. 
J922t pp. ISO, HO). — It has been found by L. 0. Barnard that black and white 
cherries, loganberries, and stiawberries can be dried successfully in the sun, 
yielding a product which, on soaking over night in water, compares favorably 
with fresh fruit for tlie making of pies and jams. 

The kind of wood, whetlicr redwood, fir, or yellow pine, has been found to 
be immaterial for the trays for sun drying. 

[Olive pickling studies at the California Station] (California Rpt. 

1922, pp. ISl, 182).— The softening of olives at the stem end during sterilization 
and the fermentation and softening during pickling, which have caused losses 
to olive picklers during the i»ast year, have been made the subject of an investi- 
gation by W. V. (Jruess. 

The first trouble was found to l>e due to incomplete penetration of the lye 
during pickling. By lollowing carefull> the directions given in Bulletin 333 
(E. S. R,, 46, p. 163) it is thought that this trouble may be avoided. The 
fermentation and softening during pickling have been found to be due to 
bacterial action from infected vats, with the formation of gas which causes 
the olives to float on top of the brine. Factory observations and laboratory 
tests luive shown that the fermentation develops most rapidly at temperatures 
between 70 and KX)** F., while growth does not take place at Iroiii 58 to CO”. 
Tlie forinentatlon may he prevented by the use of water at 00” or below, or 
by heating the olives and wash water to 175° for 30 minutes. Olives pickled 
direct from the trees were lound to ferment more readily during washing 
than olives stored in dilute brine several riKuiths before pickling. 

Fruit products (California Sta. Rpt. 1922, pp. 182-185). — The work of W V. 
Cniess and Irish on the preparation of carbonated beverages from fruit juices 
(K. S. R., 47, p. 613) lias been continued. Sirups were prepared from different 
\arieties of grapes, strawberries, blackberries, loganberries, raspberries, and 
pomegranates, and a fruit punch sirup from red grape sirup, orange juice, and 
lemon juice. The sirups were prepared from the berries by washing, crushing, 
heating to 150” F., pressing, filtering, and adding sugar to a density of 20° 
Balling; from Muscat grapes by crushing, pressing, heating the juice to 160” F., 
and filtering, and from red wine grapes by crushing, heating to 160”, pressing, 
and filtering, botli Juices then being concentrated to 50” Balling in a glass lined 
vacuum pan; from the pomegranates by cutting them in half, pressing them 
in a cider press, heating to 160” F., settling, filtering, and adding sugar to 
give a sirup of 50” Balling. In the filtration wood pulp gave better results 
from a filter press with infusorial earth. 

Some of the sirups were kept in lacquered cans in cold storage at from 0 to 
15” F. or at 32”, and others were pasteurized in lacquered cams or bottles 
and kept at room temperature. The sirups kept at from 0 to 15® showed no 
39190—28 2 
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deterioration in color, odor, or flavor. Nearly all at 32® kept In good condition, 
although a few molded. The pasteurized sirups showed slight deterioration 
in color and flavor, but produced quite satisfactory beverages. 

In making the carbonated beverages 1.5 oz. of sirup was placed in a 7-oz. 
soda water bottle and carbonated water added to fill the bottle, which was then 
capped and pasteurized at 150® for 80 minutes, and stored at room temperature. 
It is said that most of the beverages have retained their color and flavor during 
the 8 months in which they have been kept in storage. 

In experiments to determine the minimum pasteurizaiton temperature that 
can be safely used for fruit beverages, it was found that a temperature of 150® 
for 40 minutes was sufficient for carbonated beverages. Noncarbonated Juices 
spoiled through the development of mold spores following pasteurization at 170° 
for 30 minutes, but by heating the Juice to 180® for the same length of time 
mold did not develop. Increased pressure and increased acidity of the Juice 
were found not to reduce the temperature required for destroying yeasts and 
molds. 

Further studies by Cruess, Irish, and Quick on the use of fruits in candy 
making have shown that fruit sirups, dried fruits, and fruit Jelly can be used 
very successfully in the preparation of candies. The difficulty experienced in 
using raisins for candy centers through the frequent fermentation and burst- 
ing of the coating can be avoided by further drying of the raisins to less than 
16 per cent moisture. 

Studies on canned citrus marmalade Juice by Cruess and L. Singh have been 
previously noted from other sources (B. S. R., 47, pp. 509, 614). 

METEOROLOGY. 

The climates of the continents, W. G. Kendbew {Oxford: Clarendon Press, 
11)22, pp. XV 1+387, Jigs. lJf9). — This book attempts to describe the actual 
climates of the countries of the earth, considered regionally, and thus to supply 
a need not heretofore met completely by any English work. An introductory 
part deals brietly with climatic statistics, especially those relating to tempera- 
ture and rainfall, and with pressure and wind systems. Succeeding parts deal 
more in detail with the main climatic features of the various regions of Africa ; 
Asia, including European Russia ; Europe, excluding Russia ; North America, 
excluding Mexico; South and Central America, Mexico, and the West Indies; 
and Australia and New Zealand. There are numerous references to the effect 
on man of tlie clliuntlc conditions described, but little or no consideration of 
them from tlie agricultural standpoint 

Influence of cover crops on orchard temperatures, P. D. Young (U. S. 
Mo. M^eathcr Rev, 50 {1922), No. 10, pp. 521-526, pi. 1, figs. 6). — Observations 
during one frost season in a G-acre orange grove near Pomona, Calif., one-half 
of which was in cover crop and the other in clean cultivation, indicated that 
the cover crop had little effect on the temi^erature a few feet above the ground. 
There was no temperature inversion within 5 ft. of the ground over the clean 
cultivated area. 

Similar observations in a grove near Fontana, Calif., are referred to by the 
editor. The results of these tended “ to show that a cover crop increases the 
frost hazard, although the amount of the increase is so small as to be prac- 
tically negligible. At a distance of 5 ft. above the ground, the lowering of 
temperature amounts to less than half a degree F. Also the duration of critical 
temperatures is not affected to any practical extent regardless of the condition 
of the surface, whether cropped or clean.” 
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Forecasting minimum temperatures for the cranberry bogs of New 
Jersey, G. S. Bliss (t7. S. Mo, Weather Rev,, 50 (1922), No. 10, pp. 529^SS, 
figs. 8). — Observations at Whltesbog, N. J., are briefly reported and discussed, 
with the general conclusion that a hygrometric formula calculated from data 
for at least 50 good or fairly good radiation nights and correlated between 
the bog minima and data from a nearby Weather Bureau station will give 
fairly accurate and reliable results and is a valuable aid to the forecaster. 

The possibility of seasonal forecasting and prospects for rainfall season, 
1922—23, C. L. Robertson (Rhodesia Agr, Jour, 19 (1922), No. 8, pp. 
648-655, figs. 2). — This article briefly discusses seasonal forecasts of Rhodesian 
rainfall, based mainly upon deviations from normal of the mean flood height 
of the Blue Nile at Khartum during the previous August and September, of 
the mean rainfall of the soutliwest monsoon rains of India during the i)revious 
June to September, and of the rainfall of Rhodesia during the previous four 
seasons. The resulting prediction is that the mean rainfall over the whole 
territory will probably be slightly above normal during the season of 1922-23, 
the mean rainfall in the northern and western portions of Mashonaland being 
somewliat under normal and that of southern Matabeleland and southeastern 
Mashonaland above normal. 

Monthly Weather Review (U. K. Mo. Weather Rev. 50 (1922), Nos. 9, pp. 
453-514, vis. 24, ftgs. 25: 10, pp. 515-565, pJs. 14. hfis. 23) —In addition to 
detailed summaries of meteorological, climatological, and seismologlcal data 
and weather conditions for September and October, 1922, and bibliographical 
information, reprints, reviews, abstracts, and minor notes, these numbers con- 
tain the following contributions: 

No. 9. — The Preparation and Significance of Free-air Pressure Maps for the 
Ontral and Eastern United States (illus.), by C. L. Meisinger; J. Bjerknes 
and H. Solherg on the Life Cycle of Cyclones and the Polar Front Theory of 
Atmospheric (Mrculation (illus ), by A. J. Henry; Foot-layer Densities of Snow 
(illus.), by H. F. Alps; A Simple Snow-density Measurer, by W. W. Korhonen 
(translation by H, C. Frankenfleld) ; Climatic Phenomena (illus.), by E. N. 
Munns; The Use of Charts and Graphs in the Study of (Climate (illus.), by 
V. B. Flanders; Dry Months in the United States, by A J Henry; Records 
of Tornadoes in Tennessee, 1808-1921 (illus.), by R. Nunn ; The Heavy Rainfall 
of September 2, 1922, at Washington, D. C., by A. J. Henry ; and Sessions of 
the Meteorological Section of the International Union of Geodesy and Geo- 
physics, Rome, Italy, May 4-9, 1922, by H H. Kimball. 

No. 10. — Progress in Radiation Measurements (illus ), by (\ Dorno; Influence 
of Cover Crops on Orchard Temperatures (illus ), by F T> Young (s('e p. 508) ; 
Calculating Temperature Extremes in Spokane (k)unty. Wash, (illus.), by E. M. 
Keyser; Forecasting Minimum Temperatures for the Cranberry Bogs of New 
Jersey (illus.), by G. S. Bliss (see above) ; A Simple GtN)m(dric Deviation of 
the Laws of Refraction of Light Inclined to a Principal Plane of a Prism 
(illus.), by W. J. Humphreys; Rare Halo of Abnormal Radius, by A. P. Pilppo; 
Certain Unusual Halos (illus.), by W. J. Humphreys; On the Lower Oblique 
Arcs of the Anthelion (illus,), by E. W. Woolard; and Hayford on Effects of 
Wind and of Barometric Pressure on the Great Lakes, by A. J. Henry. 

Ohio weather for the year 1921, W. H. Alexander and C. A. Patton 
(Ohio 8ta. Bui 360 (1922), pp. 217-312, figs. 88).— Data for temperature, rain- 
fall, snowfall, evaporation, wind, and frostless periods at the experiment sta- 
tion at Wooster, and on temperature and precipitation for the entire State 
during 1921 and preceding years are recorded and summarized in tables and 
diagrammatic maps. 
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The mean temperature for the year at the station was 58.8® F. ; for the State 
54.6*. The highest temperature at the station was 96®, July 4; for the State 
103*, July 4. The lowest temperature at the station was 9®, December 22; 
for the State 2®, February 1. The annual rainfall at the station was 41.9 in. ; 
for the State, 42.07. The number of rainy days at the station was 149; for 
the State, 126. The prevailing direction of the wind was southwest at the 
station and in the State at large. The frostless period at Wooster was 149 
days, May 17 to October 13. The total evaporation at Wooster, April to 
October, 1921, was approximately 31.9 in. 

The outstanding meteorological feature of the year “was undoubtedly its 
persistent warmth. It was easily the warmest year of record (1883-1921), 
and yel it was singularly free from extremely hot weather.” 

Other notable' features of the weather of the year were (1) a large per- 
centage of sunshine in January, (2) unusually high maxima in February, 
(8) the warmest March in the last 100 years, (4) heavy rains in March, also 
in December, in the southern part of the State, (5) possible injury to fruit 
buds by the cold waves of March 28-29, April 10, 11, and June 4r-8, (6) the 
<*xceptionally fine harvest weather of September and October, (7) lh(‘ large 
amount of cloudiness and the largo number and severity of thunderstorms in 
November, (8) light frost in Shelby, Richland County, on August 15, and (9) 
the small average snowfall for the year, namely, 16 in., as compared with the 
normal of 33.7 In. 

Annual report of the [Philippine] Weather Bureau, lOlf) ([Philippine'] 
Weather Pur. Ann. Rpt., 1919, pt. 1-2, pp 1^3).— This contains a brief account 
of the work of the weather bur(‘au and a record of hourly meteorological 
observations made at the central observatory of Manila during the calendar 
year 1919. 

SOILS— FEETILIZERS. 

Soil survey of Coweta and Payette Counties, Ga., D D Lono kt ai.. 
(77. )S\ Dept. Agr., Adv. Sheets Field Oper, Bur. Soils, 1919, pp. fig. 1, 

map /). — This survey, made in cooperation with the Georgia State College of 
Agriculture, deals with the soils of an area of 411,520 acres, comprising two 
counties lying within the Piedmont Plateau region in western Georgia. The 
topography in the main is rolling, with some small areas of sharply rolling to 
hilly country, but In'comes more broken as the rivers on the western and eastern 
borders are approached. The drainage is said to be complete. 

The soils are of residual and alluvial origin. Including meadow, 12 soil 
types of 8 .series are mapped, of which the Cecil sandy clay loam and sandy 
loam cover 51 and 13.7 per cent of the area, resi)ectively. 

Soil survey of Monroe County, Ga., D. D. Long et ai. (If. S. Dept. Agr., 
Adv. Sheets Field Oper. Bur. Soils, 1920, pp, 36, fig. t, map 1). — ^This survey, 
made in cooperation with the Georgia State College of Agriculture, deals with 
the soils of an area of 252,100 acres lying in the Piedmont Plateau in central 
Georgia. In general the topography is rolling, ranging from undulating to 
strongly rolling or hilly. The drainage is said to be well established. 

The soils of the county consist principally of residual or upland types with 
narrow strips of alluvial or bottomlands along the stream courses. Including 
meadow, 13 soil types of 7 series are mapped, of which the Cecil sandy clay 
loam and clay loam and the Djividson clay loam cover 46.2, 23.4, and 10.6 per 
cent of the area, respectively. 

Folk County soils, W. H. Stkvenbon, P. E. Bbown, et al. (Iowa Sta. Soil 
Survey Rpt. 24 (1922), pp. 72, pi. 1, figs. 11 ). — This survey deals with the soils 
of an area of 372,480 acres lying partly in the southern Iowa loess and partly 
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In the Wisconsin drift soil area In south-central Iowa. The area Is said to 
be in general a rather level to gently rolling drift or loess-covered plain. The 
drift uplands throughout the area are flat to gently undulating, while the IoCkSs 
uplands are distinctly rolling. The drainage is said to be well established in 
the vicinity of certain of the larger streams, but In considerable areas of the 
more level upland occurring between certain streams In the central and west- 
ern part of the county drainage is said to be poorly developed. 

The soils of the county are classed as loess, drift, terrace, and swamp and 
bottomland soils, the drift soils covering over 60 per cent of the area. In- 
cluding rivei-wash, muck, and peat, 33 soil tyi>es are mapped, of which the 
Carrington loam and Webster clay loam drift soils and the Tama silt loam 
loess soil cover 32.9, 17, and 11.1 per cent of the area, respectively. 

The results of laboratory, field, and greenhouse tests to determine the 
fertility requirements and crop adaptations of the i)revalllng soil types are 
also briefly presented, indicating that many of the soils of the county are acid 
and that the organic matter content of many is insufficient. The phosphoriis 
content is said to be somewhat variable, but in some Instances rather low. 

Winnebago County soils, W. H. Stevenson, P. E. Brown, et al, {lotoa Sta. 
Soil Survey Rpt. 2S (1922), pp. 60, pL 1, figs. 11 ). — ^This survey deals with the 
soils of an area of 255,300 acres lying within the Wlscons n drift soil area In 
north-central Iowa. The topograpliy of the western part of the county as a 
whole is said to be almost level to gently rolling. The topography in the 
eastern part is said to be strongly rolling to moderately hilly. The drainage 
of the entire county is said to be inadequate. 

The soils of the county are classed as drift, terrace, and swamp and bottom- 
land soils, the drift soils covering over 80 per cent of the area. Including 
muck, peat, and meadow, 8 soil types are mapped, of which the Clarion loam 
and Webster clay loam drift soils cover 73.2 and 10.7 per cent of the area, 
respectively. 

The results of laboratory, field, and greenhouse tests to determine the 
fertility requirements and crop adaptations of the prevailing soil types are 
briefly presented. These indicate that some of the soils of the county are 
acid, and that the upland t>T>es are not rich in organic matter. The 
phosphorus content is also said to be inadequate to supply any large number 
of crops. 

Soil survey of the Delta area, Utah, A. T. Stkahokn et al. (?/ 8'. Dept, 
Agr., Adv. Sheets Field Oper, Bur. Soils, 1919, pp. 38, pis. 4, fig- h map i).— This 
survey, made in cooperation with the Utah Experiment Station, deals with 
the soils of an area of 115,200 acres lying in the Sevier Desert in the north- 
eastern part of Millard County in west-central Utah. Topographically, the 
area is a smooth plain, the surface of which Is broken only by the low 
terrace forming the Lynn Bench and by the depressed channel of the Sevier 
River. 

With minor exceptions, the soils of the area have been derived from some- 
what weathered sediments deposited by the Sevier River. They are pre- 
vailingly heavy In texture and range from light grayish brown or light 
brownish gray to dark gray in color. Both surface soils and subsoils are 
highly calcareous. 

Including dunesand and rough stony land, 13 soil types of 7 series are 
mapped, of which the Oasis and Gordon clays, Oasis silty clay loam and 
fine sandy loam, and Abbott clay cover 24.7, 18.2, 12.9, 11.8, and 10.5 per cent 
of the area, respectively. 

It is stated that the drainage is not always sufficient to remove the excess 
irrigation water, and as a result there are considerable areas In which un- 
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favorable alkali and moisture conditions have rendered the land worthless lor 
cultivation. Irrigation is considered to be necessary for crop production. 

Compositioii of the soils of Bell, Jefferson, Smith, Taylor, and Webb 
Counties, O. S. Fraps {Texds Sta. Buh SOI { 1922 ), pp. 5-66, fign. 7). — This 
bulletin deals with the chemical composition of samples of typical soils from 
five counties in Texas and supplements the respective physical surveys of the 
soils of these counties made in cooperation with the IT. S. D. A. Bureau of 
Soils (E. a 11., 40, p. 120; 34, p. 213; 36, p. 621; 39, p. 212 ; and 26, p. 718). 

Soil survey of Jackson County, Wis., W. J. Geib et al. {U. S. Dept. Apr., 
Adv. Sheds Field Oper. Bur. Sails, 1918, pp. !)• — This survey, 

made in cooperation with tlie Wisconsin Geological and Natural History Sur- 
vey and the University of Wisconsin, deals with the soils of an area of 640,640 
acres lying almost entirely within tlie unglaclattMl region In west-central Wis- 
consin. It is divided roughly into two distinct topographic and agricultural 
regions. The part west of the Black River Is said to be to a considerable extent 
a rough, rolling country with soil of good quality predominating. East of 
the Black River the region is said to be largely an extensive sandy plain. It 
is stated that outside of the marshy tracts, except in the regions where shale 
occurs with the sandstone and along the flood plains of streams, the natural 
drainage is well established. 

The soils are mainly of residual and loessial origin. Including peat and 
rough stony land, 19 soil tyi)es of 9 series are mapped, of which the Boone 
fine sand, Union silt loam, and peat cover 20.1, 18.9, and 15.7 i)er cent of the 
area, respectively. 

Soil survey of Kenosha and Racine Counties, Wis., W. .1. Geih et al 
{U. S. Dept. Agi\, Adv. Sheets Field Oper. Bur. Soils, 1919 pp. JV+58, fig. /, 
map 1). — This survey, made in cooperation with the Wisconsin Geological and 
Natural History Survey and the University of Wisconsin, deals with the soils 
of an area of 387,840 acres, comprising two counties lying within the Late 
Wisconsin glaciation in southeastern Wisconsin. The topography ranges from 
flat to level or gently undulating to broken. Practically all of the lowland is 
said to have very poor drainage or no drainage at all. 

Tlje soils of the area Jire said to be derived from glacial drift, water-laid 
materials, and cunuilose deposits. Including peat, muck, and dunesand, 31 
soil types of 13 series are mapped, of which the C>arrington and Miami silty 
('lay loams cover 29 and 14.5 per cent of the area, respectively. 

Opinions on chemical analyses of soils, K. A. Vesterberg {Internail. Milt. 
Bodenk., 12 {1922), No. 1-2, pp. 11-21). — This is a review of different opinions 
as to the value of chemical analyses In determining the availability of the 
nutrient content of soils and their fertilizer requirements. It is held that 
such analyses will be of value only when they can establish a minimum per- 
missible concentration of each important plant nutrient in the soil solution 
f(ir each Individual plant. 

Soil physics investigations [at the California Station] {California Sta. 
Bpt. 1922, p. 160). — Studies by E. V. Winterer on the effect of initial treatment 
of soil on moisture equivalent are said to have shown that the moisture 
equivalent uill vary if samples of the same soil ai'e held at different degrees 
of moisture lor a brief period before making the determination. The struc- 
ture of the soil is altered by this treatment, and it may afterward undergo 
air drying, oven drying, or pulverizing without restoring the original structure 
conditions in so far as they affect the moisture equivalent 

Preliminary studies by Winterer and R. B. Storle are said to have shown 
that the structure of adobe soils Is somewhat altered by being cropped to rice. 
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The hygroscopic coefficient and the volume of contraction of the rice soils 
were lower than adjacent similar soils that were never cropped to rice. 
Neither the volume weight nor the organic matter content showed any con- 
sistent differences, but the pore space of the rice soils was somewhat larger. 

Evaporation from soil, A. Pohlmann (Intemath Mitt. Bodenk., 12 (1922), 
No, 1-2, pp, S6-53), — Studies on evaporation from sand, loam, and moor soils 
under conditions involving different 8hai)es of soil surface, highest water con- 
tent of the soils, different thicknesses of soil layer, and different water con- 
tents of the soil are reported. 

It was found in general that evaporation from aU the soils increased as the 
soil surface increased, and proceeded according to a logarithmic curve. Level 
soil surfaces evaporated more water per unit area than surfaces cut into 
rows. 

Both the absolute and relative amounts of evaporation were greatest from 
the dunesand soil, followed in order by the tertiary quartz sand, loam, and 
moor soils. Evaporation was less the finer the soil particles. 

It is concluded that evaporation from soils depends not only on grain size 
but much more on the moisture capacity of a soil. This in turn increases 
with the fineness of material, and is Influenced by the arrangement and con- 
dition of grains. It was found that the greater the absorptive i>ower of a 
soil for water the greater was the evaporation during a given period. Only 
the hygroscopic water remained in thin layers of soil after evaporation ceased. 
As the soil increased In depth some capillary water also remained. 

Evaporation from moor soils and moor soils covered with sand, E. 
KrUger (Internatl, Mitt. Bodenk,, 12 (1922), No. t-2, pp. 4-10). — This is an 
extension of previous studies on the subject (E. S. II., 44, p. 210) to include 
fine and coarse sands of different grain size. 

It was found that in dry weather the evaporation from plain moor soil 
was greater than from soil covered with fine sand. The evaporation from 
moor soil covered with coarse sand v^as less than that from the other soils. 
These conditions were reversed during the first days following a ralu. As 
soon as the surface of the coarse sand became dry the original conditions as 
regards evaporation prevailed again. However, evaporation continued from 
the soil covered with fine sand for some time. These conditions prevailed 
especially where the rainfall was heavy enough to wet the sand covering 
through completely. 

Investigations on the influence of the mechanical properties of soil on 
the growth of roots, M. Tbommer (Landw. Jahrh. Bayern, 10 (1920), No. 5-6, 
pp, 16S-219, figs. 6). — Pot and field experiments on the penetration of roots 
through surface soil, the action of roots against different forms of resistance, 
and the distribution of roots and the shaping of root systems in different soil 
materials in strata of varying densities are reported. 

It was found that the common crops arc able to penetrate deeply into very 
dense soils under favorable moisture conditions. Sand in dense strati ffcatioii 
was penetrated with the greatest difficulty and loamy sand the most easily. 
The loam offered a medium resistance. Coarse-grained sand was more difficult 
to penetrate than fine-grained sand. The penetration of dense sand was fa- 
cilitated by the addition of clay. 

The roots developed a shorter and more compact structure in dense soils 
than in loose soils. The number, length, and ramifications of roots in top 
soil were increased by the presence of a dense subsoil. The holes made by 
roots and earthworms in soil were without importance for the mechanical 
distribution of roots. There was no fundamental difference between the depths 



514 


EXPERIMENT STATION RECORD. 


[Val.48 


and powers of penetration of tap and bunoh roots, although the slender roots 
had greater penetrating powers than the thick, heavy roots. 

The air content of soils was found to be of some considerable importance 
in root distribution owing to the oxygen requirements of the roots. 

The influence of different degrees of density of soils on the above-ground 
parts of plants is not due so much to the mechanical influence on the roots 
as to the influence on the distribution and utilization of moisture and nutri- 
ents and on ventilation. 

Organic constituents of the soil, G. S. Fraps (Texas 8ta. Bui. 300 (1922) ^ 
pp. 5-14 ). — Chemical studies of the organic carbon of different soils are 
reported, in which the determination of organic carbon in the soil seemed to 
throw little light on the quality of the soil and is hardly necessary for ordi- 
nary soil analysis. 

It was found that the percentage of organic carbon can be judged from the 
percentage of nitrogen present, and that the average percentage of pentosans 
increases with the average nitrogen content of the soil. Surface soils con- 
tained slightly more pentosans in proportion to nitrogen than subsoils, but the 
difference was very small. 

Pentosans in cottonseed meal disappeared rapidly from the soil during the 
first w^eek, and at the end of eight weeks 7 i>er cent of the original pentosans 
from cottonseed meal was present, 31 per cent from Sudan grass, 61 per cent 
from rice bran, and 75 per cent from sheep excrement. The amount of re- 
ducing substance calculated as sugars, produced by heating the soil with 1.25 per 
cent sulphuric acid, varied from 0.002 to 0.215 per cent, with an average of 
0.058 per cent for 77 soils. 

The nitrogen insoliible in permanganate was studied, but no relation could 
be found between the soluble and Insoluble nitrogen and the results of pot 
experiments with nitrogen on soils. A 10 per cent salt water was found to 
dissolve an average of 0.005 per cent of nitrogen from 43 soils containing an 
average of 0.146 per cent of total nitrogen. These results are considered to be 
of little significance. An average of 10 per cent of the nitrogen from 21 soils 
was dissolved by n/10 potassium hydroxid. 

Some factors affecting the hydrogen-ion concentration of the soil and 
its relation to plant distribution, W. U G. Atktns (Roy. DuWn 8oc. Sol. 
Proc., n. ser., 16 {1922), A'o. 30-34, PP- 369~4^S). — The results of studies con- 
ducted at Trinity College, Dublin, at the Marine Biological Laboratory, 
Plymouth, at the Agricultural Research Institute, Pusa, and at various other 
institutions are reported, in which it was found that with the soils studied 
the theoretical maximum alkalinity due to calcium carbonate only is pH 9.01, 
which may be attained experimentally in the absence of carbon dioxid. The 
corresponding bicarbonate in equilibrium with the gases of the atmosphere is 
at i)H 8.37 at 16'* C., becoming more alkaline at higher temperatures. Owing 
to the high content of carbon dioxid in tlie soil, the pH values of limestone 
soils are usually lower and vary witli the aeration. 

The theoretical maximum alkalinity for magnesium carbonate was found to 
be pH 10. This is taken to indicate that dolomite soils may thus attain to 
greater alkalinity than limestone soils. Alkalinity of over pH 10 due to sodium 
carbonate could be reduced to pH 8 by the addition of calcium sulphate. The 
former reaction is considered to be injurious or destructive to vegetable cells, 
while the latter is favorable to most plants. 

• It was further found that soil acidity may be occasioned by the oxidation 
of snlphur from iron pyrites. Such acidity favors the production of available 
phosphate and is accordingly beneficial to certain plants. Owing to the pro- 
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duction of carbon dioxld by bacteria, a soil extract may decrease In alkalinity 
Irom pH 8J to pH 7.2 or less. The result in the soil appeared to be to render 
iron salts more readily available in calcareous soil when inundated than when 
uncovered. The alteration was usually more rapid in soils from the top 6 in. 
than at greater depths. 

Continuous manuring with ammonium sulphate or potassium sulphate de- 
creased the effective soil alkalinity even in a calcareous silt, but by a small 
amount only. An acid soil extract was only slightly altered by boiling, while 
alkaline extracts tended to reach the maximum value for calcium carbonate. 
Higher values such us pH 9.2 appeared to indicate the presence of small 
amounts of magnesium. The altered reaction is considered to be of probable 
importance in inhibiting the growth of certain soil organisms in heated soil. 

Soils derived from calcareous silt were found to be the most alkaline, fol- 
lowed in order by those deri\ed from limestones, sandstone, calcareous tuff 
with slate, slate, pillow lava, felslte, and granite. These conditions were 
modilied in certain places, since proximity to the coast lessens acidity and a 
high gradient often increases it. 

Records are given for the H-ion conentration of the habitats of over a 
hundred native plants. Tliese showed that this measurement is a valuable in- 
dex of various soil conditions, and tluit many plants are limited to a short range 
of pH values. Others with a wider range o(*cur mainly in one portion of it, 
l)Ut some plants grow well at widely different soil reactions. It is emphasized 
that a distinction must be made between acid peaty soils, acid clay soils, and 
acid sandy soils. 

Natural waters even from the peaty districts examined contained no acid 
otlier than carbonic acid. It was found that water in a spring may have a 
pH value of (5.4 and the stream flowing from it a pll value of 8.8 when in 
equilibrium with the atmospheric concentration of carl)on dioxid. Photosyn- 
thesis may raise water containing magnesium salts to pH 9.7. The method 
of limiting ionic concentrations may he applied to determine the amount of 
calcium carbonate in a soft water. It was found that the H-ion concentration 
of natural soft waters tends to Increase during the winter and to decren.si* 
during tlie summer. 

Alkali investigations [at the California Station] (Coliforyvia ^ta. Hpt 
1922, pp. 50, 51, 52, 53 ). — In experiments with vineyard soils, by W. P. Kelley 
(E. S. R., 47, p. 619), it was found that simple leaching without gypsum proved 
ill certain cases to he almost as effective as when gypsum was used, while in 
other cases leaching alone was less effective. 

Field experiments on the effect of the use of elemental sulphur sliowed that 
sulphur produced very little chemical effect on alkali. Laboratory studies by 
E. E. Thomas showed that sulphuric acid, gypsum, elemental sulphur, ferrous 
sulphate, and alum are effective means of neutralizing black alkali. 

Studies by A. B. Cummins on the formation of sodium carbonate in soils 
(E. S. R., 47, p. 619) showed that almost any soil can be made alkaline by 
first treating it with a neutral sodium salt and then leaoldng. It was also 
found that several different pure minerals when treated witli a neutral sodium 
salt and then leached give alkaline solutions. 

Studies by A. R. Davis and West on the effect of common salt on wheat, 
barley, rye, and dwarf peas grown in the greenhouse in solution cultures (E. 
S. R., 47, p. 620) showed that the tolerance limits for sodium chlorid were 
about the same for all the plants. In general, plants in concentrations of 9,000 
parts per million reached maturity before death occurred. Above this limit 
growth was Inversely proportional to salt concentration until the limit of 
15,000 parts per million was reached. Above that point no growth took place. 
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The peas were slightly more susceptible to the higher concentrations than the 
cereals. In all plants certain concentrations of salt differing with the plant 
used stimulated vegetative growth. A direct relation was evident between the 
salt added and the time of maturity, the general effect of the sodium chlorid 
lyeing to hasten this process. 

Studies of the areas of soils affected by alkali in the State, compiled by C. P. 
Shaw, showed that of the 13,191,682 acres surveyed in the Sacramento and 
San Joaquin Valleys about 14.6 per cent are affected by alkali accumulations. 

Studies by W. W. Mackie on the influence of rice production on the alkali 
content of soil showed that the loss of alkali from the soil under rice irriga- 
tion averaged 28 per cent. A selective action retained the sodium sulphate and 
chlorid ions but permitted the bicarbonate, calcium, and magnesium ions to pass. 
A small Increase in alkalinity was apparent in the soil with the appearance of 
carbonate and bicarbonate ions. A more disturbing feature was tlie loss of 
calcium and magnesium and the increase of the sodium. Deposits of silt from 
rice irrigation varied from 3 in. near the intake of the plats to 0.6 in. or less 
at the most distant points. 

Kelation between the chlorln index and the nitrogen content of soil, 
C. Veil (Compt, Rend. Acad. Sci. [Paris], 174 {1922), No .5, pp. S17~SiO).— 
Experiments to determine the relation between the so-called chlorin index of 
soils and their nitrogen content are reported. The chlorin index is determined 
by the loss of chlorin when soils are treated with sodium hypochlorite. 

The index was found to depend upon the humus content of the soil, and in 
general to increase as the nitrogen content increased. Where the nitrogen con- 
tent exceeded 0.4 per cent in very fertile soils the eldorin index exceeded 30. 
Where the humus content was low and the nitrogen content less than 0.1 per 
cent, the chlorin index varied between 7 and 12. A series of soils of average 
fertility having nitrogen contents greater than 0.1 and less than 0.2 per cent 
showed chlorin indexes varying from 15 to 27. 

Variations in the capacity of Clostridium pastorianum for nitrogen fixa- 
tion, G. Teufeaut and N. Bezssonnof {Cornpt. Rend. Acad. Sci. [Paris], 173 
(1921), No. 19, pp. 868-870). — Further studies on the subject are reported 
(E. S. K., 47, p. 319), showing that the partial sterilization of soil by calcium 
sulphid Increases the numbers of C. pastorianum and their capacity for nitro- 
gen fixation. This stimulating influence of partial sterilization is no longer 
evident after repeated cultures in synthetic media. 

It is concluded that a factor injurious to the development of Clostridium 
in artificial cultures exists in the soil. The influence of this factor is ap- 
parently rendered insensible when cultures are produced with soil dilutions 
approaching 1 to 100, (X)0. A soil dilution of 1 to 100,000 gave a much greater 
relative activity of Clostridium in nitrogen fixation than a dilution of 1 to 
10 , 000 . 

Sulphur transformation in soil, K. Lantzsch (Internatl. Mitt. Bodenk., 
12 (1922), No. 1-2, pp. 22S5). — Studies are reported which showed that no 
reduction of sulphates to sulphids took place in alkaline humus soils. It is con- 
cluded that the evolution of hydrogen sulphid from these soils resulted from the 
decomposition of albuminous compounds, and that there is no basis for the 
assumption that sulphur appears in soils as free sulphuric acid or as sulphids 
and as such is leached out or acts as a solvent. A marked increase in soil 
acidity was brought about only after large additions of sulphur. Active soils 
apparently contain only small amounts of sulphur subject to transformation, 
and such transformation as occurs is attributed to albumin decomposition. 

On the other hand, it was found that nitrogen is able to enter into trans- 
foj’uiation processes resulting in free acids which act on both lime and phos- 
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phoric acid. The seasonal maxima of nitrification were found to occur at 
the same time that the maximum amounts of phosphoric acid were found m 
soil solutions extracted by pressure. 

The needs of the soils of Brazos and Jefferson Counties for sulphur, 

S. Lomanitz (Texas St a. Bui. 302 (1922) ^ pp. 5-2S, figs. 2). — Chemical analyses 
of samples from a number of soils from Brazos and Jefferson Counties, Texas, 
and pot experiments with soils from Brazos County, to determine their requlr- 
meuts for sulphur, are reported and discussed. The pot experiments were con- 
ducted with corn, sorghum, alfalfa, and some cotton for two years to test 
the effect of applications of sulphur. 

Both series of experiments indicated that these soils are not deficient in 
sulphur. Sulidiur exercised a harmful effect upon some of the soils of Brazos 
County, reducing the yield and causing the plants in some pots to die very 
young. The acidity of some Brazos County soils was Increased by the addition 
of sulphur. No relation was found between the percentage of nitrogen and that 
of sulphur in the sorghum grown in the pots. The plants showed a tendency 
to assimilate more sulphur with an increased supply of this substance. The 
soils tested from Brazos County were found to contain more sulphur than 
pliosphoric acid. 

A list of 57 roterences to literature bearing on the subject is appended. 

[Soil and fertilizer investigations at the California Station] (California 
Sia. Rpt, 1922, pp, 114, 116). — Studies by A. R. Davis on the effect of carbo- 
liydrat(‘ material ui)()n nitrogen fixation under natural conditions are said to 
indicate that bean straw, barley straw, and alfalfa when added to the soil 
sliglitly stimulated nitrogen fixation. Sawdust of various kinds had no such 
effect 

Studies on modification of soils through climatic Influences, continued by 
Davis, indicated that soils from the same source have been modified greatly, 
especially as regards general appearance and biological activity, by the climatic 
influences peculiar to the different stations. 

Experiments by W. F. Oericke to determine the reason for the superiority 
of ammonium sulphate over sodium nitrate in fertilizer tests with wheat and 
barley on sand and adobe soils are said to have indicated that this superiority 
may be explained by the fact that ammonium sulphate requires some time to 
become nitrified, thereby supplying available nitrogen to the plant at stages 
of growth when it can be utilized most efficiently. 

Fertilizers before and after the war, J, Hendrick (Highland and Agr. Soc, 
Scot. Trana., 5. ser., 34 (1922), pp. 93-114). —A review is given of the fertilizer 
situation before, during, and after the war, more especially wltli reference to 
conditions in Great Britain. It is stated that the general effect of the war 
lias been to increase the potential supplies of all the three great classes of 
fertilizers, but temporarily to decrease the demand. Special attention is drawn 
to the number of new and unfamiliar nitrogenous fertilizers on the market. 

Field experiments with oats and hay conducted at the Craibstone experi- 
mental farm are briefly reported, showing that the newer nitrogenous fertilizers 
such as ammonium nitrate, aminonium chlorid, and urea gave crop increases 
similar to those given by sodium nitrate and ammonium sulpliate. Calcium 
cyanamid was the only new nitrogenous fertilizer which did not do as well as 
the old well-known sources of nitrogen. 

The phosphate situation is said to indicate the importance of a more exten- 
sive use of the relatively insoluble natural phosphates. The advantage of the 
solubility in water of superphosphate is considered to be much overrated and 
the value of the Insoluble phosphates much underrated. In this connection 
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the results of 66 experiments with turnips conducted for four years on a great 
variety of soils in the counties of northern and northeastern Scotland are 
briefly summarized. 

These showed that any phosphatic fertilizer used, whether of the soluble 
or insoluble type, gave marked increases in crop yields when applied along 
with a moderate application of barnyard manure and some nitrogenous and 
potassic fertilizer. Superphosphate gave the best results, but the results given 
by basic slag and North African mineral phosphate were only slightly Inferior. 
When superphosphate was mixed with twice the amount of phosphoric acid 
in the form of an insoluble phosphate, the crop obtained was as great as if 
the whole of the phosphoric acid had been applied as superphosphate TlH'se 
results are taken to indicate tliat for the soils of Scotland ground mineral 
phosphates on the average show results not much behind those given by an 
equal amount of phosphate in the form of superphosphate, and that, generally 
speaking, ground mineral phosphates such as North African phosphates give 
results, weight for weight of phosphate, almost equal to those given by high- 
grade basic slag. 

It is stated that at present the dliTereut potash manures available in Great 
Britain ai’e all more or less interchangeable and do not differ greatly in 
value. Tiie results of field experiments with potatoes conducted at Craihstone 
during li)21 are summarized, showing that the potasslc manures used gave 
about the same crop increases, with the advantage slightly in favor of the 
French sylvinlte and the German kainit. 

The feeding power of certain cereals and their response to fertilizer 
ingredients, B. L. Hautwell and F. R. Pembek {Rhode Island Sta. Bui. 100 
{1922), pp. 4-27, flgs. 2) —Field and pot experiments extending over a period 
of 10 .vt‘ar8 to determine the difference in the feeding power and fertilizer 
response of certain cereals in connection with the development of economical 
practice in the use of fertilizers are described in this bulletin. The soil used 
was Miami silt loam. 

In the field a low response to nitrogen was exhibited by rye, to phosphorus 
by buckw^heat, oats, and millet, and to potassium by rye, oats, millet, and 
wheat; a medium response to nitrogen by oats and wheat ,to phosphorus by 
barley, rye, and wheat, and to potassium by barley and buckwiieat; and a 
high response to nitrogen by millet, buckwheat, and barley. Usually the 
conditions favored oats, buckwheat, and millet more than the other crops. 

In order that each field crop might be subjected to the same soil conditions, 
the crops were occasionally planted crosswise of the plats m one year and 
lengUnvise in the succeeding year. This afforded opportunity, incidentally, to 
ascertain the effect of the cereals of one year on the same when grown the 
next year. Each cereal grew somewhat better following wdieat, barley, ami 
oats than followdng rye, and also following buckwheat instead of millet. Tlie 
influence of the preceding crops was manifested most markedly in the case of 
buckwheat, the growth of which was very much depressed where millet was 
the preceding crop. 

In 1920, nitrogen was determined in all the cereals on at least three dif- 
ferent dates, and when grown with fertilizers having eight different analyses. 
The percentage of nitrogen in dry matter decreased with the smaller pro- 
portion of leafy tissue as the crops approached their full growth. By com- 
paring the nitrogen percentages where none and where the maximum amount 
of a given nutrient were applied, the usual marked increase occurred with 
maximum nitrogen, a decrease of nitrogen with maximum phosphorus, and, 
with few exceptions, a decrease with maximum potassium, which element was 
the one least deficient in the given soil. On later dates the percentage of 
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nitrogen which the crops had retained where there was liberal fertilization 
decreased in the order of barley, wheat, oats, buckwheat, rye, and millet. 

Where less than a nutrient requirement of a crop was sui^posed to be present, 
the dry matter produced with that limited amount was frequently less than 
it should have been had other factors been ideal. 

Analyses of the crops of the first two years of the pot experiment showed that 
as usual the lowest percentage of an element occurred when the carrier of 
that element was withheld from the fertilizer, and the addition of the carrier 
usually ted to an increased percentage. The addition of each fertilizer nutrient 
caused a sufficient increase in yield so that the percentages of the other two 
were decreased. The percentage of potassium was decreased more than that 
of nitrogen by the addition of phosphorus, nitrogen was decreased more by 
phosphorus than by potassium, and phosphorus more by nitrogen than by 
potassium. 

The carriers of the nutrients exerted their effect in the following decreasing 
ord(M' : Phosphorus, nitrogen, and potassium, not only in respect to their effect 
on reducing the percentages of each other but also on crop Increase. 

The pr<)bleni of the salt pan, H. O’K. Wedber (Ko. A f/ icon Jour. Indus., 5 
(1922), No. G, pp. 265-269). — An account is given of the conditions prevailing 
at (ho Matzap salt pan in the Cape Province of South Afru'a. The results of 
boring operations are presented and discussed, indicating the existence of 
underground brine-carrying beds in the area which appear to he extensive. 

The upi)er bed of sandy clay, approximately Id ft. thick, was found to be 
saturated by a nitrate-bearing brine containing an aggregate heavy tonnage 
of valuable salts. The specific gravity of this brine did not appear to vary 
when the surface of the pan was flooded, provided the surface water was ex- 
cluded from the sump. The water of a small perennial spring trickling into 
the pan contained a small quantity of nitrates. Analyses of the soil near the 
surface of the pan showed the presence of from 1 to 2 per cent of nitrates. 
The brine found at considerable depth over the whole area below the layer 
of dry shaley clay was found to be much more highly concentrated than the 
upper hr 'lie. It contained between 4 and 5.75 tons of nitrate per 20,000 gal. 
of brine. 

Report, on the fixation and utilization of nitrogen {Washington: Wor 
Dept. \U. 8.], Nitrate IHv. Ordnance Off., 1922, pp. XII +353). — This report, 
prepared by the Nitrate Divisiou of the Ordnance Office, U. S. War Depart- 
ment, as.sisted by the Fixed Nitrogen Research Laboratory of the U. S. Depart- 
ment of Agriculture, discusses the world’s nitrogen supply and demand, the 
prices of nitrogen, and the development of nitrogen fixation in this and in 
foreign countries. A technical and engineering description of the several nitro- 
gen fixation and conversion processes and discussions of research in its bearing 
both on the present and future possibilities of fixation are also presented. A 
history of the Government’s activities in nitrogen fixation is outlined, including 
a description of its nitrogen fixation plants. A bibliography is appended. 

The oxidation of ammonia — the work of the Sheffield Experiment Sta- 
tion, H. A. Curtis (Chem. and Metall. Engin., 27 (1922), No. U, pp. 699-708, 
figs. 3). — This is a study of the fundamental conditions involved in the catalytic 
oxidation of ammonia and a r6sum6 of the important unsolved problems. These 
are enumerated as the more economical use of platinum catalysts, nonplatiiium 
catalysts, use of multiple gauzes, the relation of the ammonia content of the gas, 
gauze temperature, rate of gas flow through gauze, and efficiency of ammonia 
oxidation, increasing the oxygen content of the gas mixture ahead of the gauze, 
apparatus for the continuous analysis of gas mixtures, and catalysis of the 
oxidation of nitric oxld to nitrogen peroxid. 
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Studies on the action of normal and excess applications of different 
nitrogenous fertilizers as top-dressings on winter grains, L. Hiltneb and 
F. Lang (Landw. Jahrb. Bayern, 10 (1920), No. 1-2, pp. ^5-58).— Experiments 
are reported which sliowed that considerably heavier top-dressings of nitroge- 
nous fertilizers than are customary may be profitably applied to winter grains 
on the gravelly soils and other light soil types of the Swabian and Upper 
Bavarian uplands. 

Applications of double the customary amount of top-dressing of favorably 
acting nitrogenous fertilizers doubled the yields of grain and straw of winter 
rye and wheat and produced a marked increase in net profit. The increased 
yields and net profit with barley were not so important. Ammonium sulphate 
gave the best results in such practices, and proved throughout the experiments 
to be a highly effective nitrogenous fertilizer for winter grains. Lime nitrogen 
gave only moderate results, but caused profitable increases in almost all cases. 
Ammonium chlorid gave striking results only when it was added in large 
amounts and in two applications. Sodium nitrate gave the best results when 
used in large and extra large quantities in two and three applications, re- 
spectively. It was necessary for the crops to be dry to prevent injury during 
the application of heavy top-dressings of these fertilizers, especially lime 
nitrogen. 

Tests of the action of increasing nitrogen applications, Clausen {Dent. 
Landw. Prcsse, i9 {1922), Nos. SO, pp. 207, 208; S1-S2, pp. 216, 217; SS, p. 
227 ). — In connection with studies on the value of different sources of nitrogen, 
experiments on the fertilizing action of Increasing applications of potassium 
ainruoniuin nitrate and ammonium sulphate nitrate to rye, oats, potatoes, 
grass, and beets on loamy sand, sandy loam, loam, and especially on sand soils 
deficient in lime, are reported. 

The results of the first year of these experiments showed that with proper 
basic fertilization on normal soils these nitrogenous fertilizers were profitably 
used in a majority of cases, and that the use of considerably larger applica- 
tions than is customary was profitable. 

Fertilization with increasing additions of ammonium sulphate to pota- 
toes on moor soil, W. Feldt, R. Hoffmann, W. WfiLK, and E. Wedell {Mitt. 
Vcr. Ford. Mooi'knU. Deui. Reiche, 40 {t922), No. 10, pp. —Studies to 

determine the influence of increasing amounts of nitrogen in the form of 
ammonium sulphate on the productivity of moor soil, as indicated by the growth 
and yield of potatoes, are reported. The moor soil had been treated for years 
with potash and phosphoric acid fertilizers. Ammonium sulphate increased the 
potato crop when added up to a certain amount, beyond which the increases 
were smaller until a point was reached at which a marke<l depression in yield 
below that from the check plats occurred. This depression increased as the 
amount of ammonium sulphate used increased. This result is attributed to 
the physiologically acid reaction of the ammonium sulphate. 

“Ammonium bicarbonate,” a new nitrogenous fertilizer, A. Stutzer 
(Devt. Landw. Presse, 49 {1922), No. 65, pp. 4^3, 4H )^ — Experiments at three 
different German experiment stations on the fertilizing action of ammonium 
bicarbonate on potatoes as compared with ammonium sulphate are briefly 
reported. The ammonium bicarbonate gave as good results as the ammonium 
sulphate in all three cases, and on strongly acid soil it gave much better 
results. 

Investigations on the availability of the phosphoric acid of Thomas 
phosphate and some other phosphates by means of sand cultures, J. G. 

Maschhaupt {Dept. Landh , Nijv. en Handel [Netherlands], Yershig. Landhouwk. 
Onderzoek. Rifkslandhouwproefsta., No. 27 (1922), pp. 82--11S ). — In a continua- 



192d] 


SOILS— FEETIUZEBS. 


521 


tion of investigations on the solubility and rate of solubility of different phos- 
phates in water saturated with carbon dioxid (E. S. R., 42, p. 125), a series of 
cylinder studies are reported on the ability of different phosphates to supply 
satisfactorily the phosphoric acid requirements of plants under controlled 
growth conditions in sand cultures. Oats was used as the crop. The phos- 
phates tested included tricalcium phosphate, bone meal, Florida phosphate, 
Algerian phosphate, and Thomas meal phosphates of high, medium, and low 
citrate solubility. 

The results indicated that the value of a phosphate for the nutrition of plants 
depends primarily upon the solubility of its phosphoric acid, and that plants 
impose fixed requirements upon the concentration of the phosphoric acid in the 
soil solution. A high rate of solubility such as was shown by tricalcium phos- 
phate and bone meal did not compensate for a lower total solubility. , 

The method of determining the relative solubilities of phosphates in 2 per 
cent citric acid, according to Wagner, \vas found to separate the low-grade 
from the high-grade Thomas phosphates. However, it failed to indicate satis- 
factorily the relative fertilizer values of the other phosphates, and it indicated 
too high a fertilizer value for some of the low-grade Thomas phosp^iates The 
use of water saturated with carbon dioxid was found to be more satisfactory, 
but likewise indicated too high a fertilizer value for certain low-grade phos- 
phates. 

The results of the sand cultures with oats Indicated that the Thomas phos- 
phates were the most effective from the higher to the lower grades, followed in 
order by the tricalcium phosphate, bone meal, Florida phosphate and Algerian 
phosphate. 

It is emphasized that the results of this study may be applicable only to oats 
and to conditions of basic fertilization employing sodium nitrate as the source 
of nitrogen, and that the use of other crops or of physiologically acid sources 
of nitrogen may given different results. 

The relationship between citric solubility of phosphates and yield of 
turnip crop, .T, F. Tocher {Highland and Agr . Koc. ^rot. Trans., 5. scr., 
{1922), pp. 196-207 ). — Field studies with turnips to dct(‘rinine the relative 
values of different sources of phosphoric acid are briefly reported. It was 
found that equivalent quantities of phosphate will give practically identical 
mean weights of turnips under similar conditions, irrespective of whether slag, 
mineral phosphate, reverted phosphate, or superphosphate is used. 

Field experiments with rock phosphates and basic slags. — II, Effect on 
the quality of hay and pasture, G. S. Robertson (,/onr. Min. Agr. [London], 
29 {1922), No. 7, pp. 600-605, pis. 2, figs. 2). — In continuation of work pre- 
viously reported (E. S. R., 48, p. 122), studies of the effect of rock phosphates 
and basic slags on the quality of hay and pasture are reported. 

It was found that rock phosphates produced exactly the same tyi>e of im- 
provement in the quality of the hay crop and the pasture as the most soluble 
types of open-hearth basic slag, and they were quite as effective in this respect. 
The open-hearth fluorspar slags of low solubility were not so consistent in their 
behavior, and the evidence indicates that the less soluble types do not improve 
the hay crop to the same extent as the more highly soluble slags. The action 
of phosphates on grassland was not confined to developing the clovers, as they 
had a very decided effect In improving the quality of grasses. The evidence 
indicates that the Improvement in the grasses is more likely to be due to the 
benefit of the direct fertilizing effect of the phosphates, or to the action of the 
phosphates on the production of nitrates in the soil, than to the collection of 
nitrogen by the clover plant. 
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The agricaltiiriil value of sea sand^ W. Boblase and A. Gbeoo (Jour, Min. 
Agr. [London] f 29 (1922), No. 7, pp. 591‘-599).—A summary of information is 
given on the practice of applying sea sand to the land in Cornwall. It has been 
found that the chemical effects on soil are apparently confined entirely to the 
action of the calcium carbonate which the sand contains in the form of pow- 
dered shell. Studies sliowed that neither phosphates nor salts of i)otash or 
magnesia are present The calcium carbonate content bore no relation to the 
mechanical composition of this sand. 

Cropping experiments in which the sea sand was compapid with burnt lime 
and ground limestone showed that in all cases the best rftults were obtained 
with sea sand. Other cases indicating the value of sea sand on these soils are 
cited. 

Inspection of commercial fertilizers, H. D. Haskins, L. S. Walkeb, and 
R. W. Swift (Massachusetts Sta. Control Ser. Bui. 20 (1922), pp. 4:2).— This 
bulletin contains considerable information regarding the fertilizer industry in 
Massachusetts for the year 1922, and summarizes the results of chemical analy- 
ses of 1,44H samples, representing 647 distinct brands. 

It is stated that the fertilizer trade in Massachusetts for the 1922 seunon 
showed an 8 per cent increase in tonnage over that of the 1921 season. The 
consumption of low-analysis mixed fertilizers was but 17 per cent of the total 
consumed in the State, as compared with 28 per cent for the 1921 season. Of 
the mixed fertilizer tonnage, 71 per cent was confined to 10 grades. This is 
taken to indicate the effectiveness of the movement to eliminate unnecessary, 
uneconomical, and unreasonable grades of mixed fertilizer. 

Of the total tonnage sold during the season, 72 per cent consisted of mixed 
goods and 28 per cent of chemicals and unmixed fertilizer by-products. Of the 
mixed goods sold, 98.5 per cent were complete fertilizers and the remainder 
consisted of ammoniated superphosphates and superphosphates with potash. 
About 62 per cent of the ammoniated superphosphates and superphosphates 
with potash were low-analysis goods. 

Inspection of lime products used in agriculture, H D. Haskins, li. S. 
Walker, and R. W. Swift (Massachusetts Sta. Control Ser. Bui. 21 (1922), 
PP- 7, fig. 1). — This bulletin contains guaranties and actual analyses of 27 
different brands of agricultural lime and 3 brands of gypsum collected for in- 
spection in Massachusetts during 1922. Information is also Included on the 
physical nature of some of these products. 

Analyses of fertilizers, spring season, 1022 (N. 0. Dept. Agr. Bui, Aug., 
1922, Sup., pp. 11). — The results of actual analyses, guaranties, and relative 
valuations of 234 samples of fertilizers and fertilizer materials collected for 
inspection in North Carolina during the spring season of 1922 are presented. 

Proceedings of the twenty-ninth annual convention of the National Fer- 
tilizer Association (Natl. Fert. Assoc. Proc,, 29 (1922), pp. 152). — The proceed- 
ings of the convention are given in detail. 

AGEICULTTTEAL BOTANY. 

[Plant nutrition studies at the California Station] (California Sta. Rpt. 
1922, pp. till, 115, 115, 117). — From a continued study on the effect of the light- 
temperature-humidity-complex on the growth of plants in culture solutions, 
A. R. Davis claims tliat the relationship between any two culture-solution types 
may be profoundly modified by the climatic complex. This influence is said 
to he so great at times as to prevent tlie duplication of experiments by the 
same Investigator working In the same laboratory. 
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From preliminary experiments with barley grown In culture solutions, D. 
H. Hoagland and J. C. Martin have determined the concentration of phosphate 
ion essential to the development of the plant. It was found that good growth 
could be obtained with concentrations of phosphate far lower than those usually 
employed in solution cultures. 

Hoagland, studying the absorption of nutrients by plants, found marked 
differences to exist in the barley plant as to rate of absorption of different 
ions that are not necessarily related to their essential nature. The influence 
of cation on anion and vice versa is said to be of importance. Equilibrium 
points may be reached so that the intake of certain ions may not he continuous, 
even when these are available In the solution. Potassium and nitrate, however, 
were absorbed at all periods and may be stored in large excess. 

A study of the utilization of nutrients by legumes, carried on by a graduate 
student, showed that in the case of peas and vetch no selective action different 
from that of barley was discovered. When grown In soil, the legumes were 
found to accumulate larger proportions of calcium, probably because of their 
ability to excrete from their roots larger amounts of carbon dioxid, thus caus- 
ing more calcium to enter into solution. No definite relation between nitrogen 
and calcium metabolism could be determined in these plants. 

W. Gericke, studying the physiologi(*al processes related to root systems 
of plants, found that the paucity of nitrogen in the growth media contributed 
greatly to the production of relatively large root systems by wheat and barley. 
The lack of potassium may likewise promote growth of long roots by the barley 
and wheat plant. However, the ratio by weight of roots to tops is much less 
when potassium, instead of nitrogen, is deficient. T.arge root systems were 
found to act as a protective agency against injury from salts, and It was demon- 
strated both by soil and solution-culture experiments that plants which had 
the largest root systems tillered more profusely on the application of nitrogen 
than did those liaving less root growth. 

In studies of complete nutrient solutions and the growth of wheat in com- 
binations of one-salt nutrient solutions, Gericke found that the relation of 
potassium to nitrogen is of considerable physiological importance. A mixture 
of potassium nitrate, calcium sulphate, and magnesium phosphate was the 
only combination of three one-salt solutions in which wheat would 

grow equal to those in complete well-balancecl nutrient solutions. The proper 
pairing of certain elements was found to play an important part in the 
adaptability of a nutrient medium for plant growth. The absorption and 
utilization by plants of the nitrate anion is said to be largely dependent and 
conditioned on the absorption of the potassium cation at the same time. Two 
nutrient solutions at a time, if suitably combined, were found to permit of 
normal growth of wheat. Magnesium phosphate was found non toxic, and it 
could supply the wheat plant with the necessary magnesium and phosphorus 
for its growth. Magnesium nitrate or magnesium sulphate produced injury. 
It was found that calcium, magnesium, phosphate, and sulphate could be 
omitted from the solution for four days continuously, and for two-thirds of 
the growing period, without apparent injury or inhibition to growth. 

[Plant nutrition studies at the Citrus Experiment Station] (Calif ornid 
Rpt. 1922, pp, 71, 72).— Analyses were made by H. S. Reed and A. R. C. 
Haas of leaves, shoots, trunk, root, and rootlets of young citrus trees grown 
in cultures supplied with the various elements required for growth. It is 
claimed that all parts of the trees were relatively rich in calcium, potassium, 
and carbonates. The trunk and roots contained more sodium than other 
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parts, while the ash of the rootlets of trees grown in sand cultures was 
noticeably rich in potassium, calcium, and phosphorus. Total nitrogen as 
well as total ash was highest in the leaves and rootlets. In general, an in- 
crease in the aipount of an ingredient in the nutrient was reflected by a 
corresponding increase in the amount of that element in the ash of the tree. 

Reed and Haas also report the pseudo-antagonism of sodium and calcium in 
salts of dilute solutions. Citrus seedlings were grown in the absence of 
calcium, and it was found that the root systems showed injury in the super- 
ficial layers and the ultimate death of the root, while the tops did not show 
the effect for some time after injury to the roots had become severe. The 
addition of calcium to cultures induce the production of lateral rootlets, and, 
exc*ept In cases of advanced injury, recovery occurred. It Is claimed that in 
very dilute solutions amounts may be present so far below the equilibrium 
point as to result in n condition of starvation, and in such cases it is starva- 
tion and not antagonism that i)rodnces the results. The experiments are 
held to show that there is no antagonism between sodium and calcium when 
the plants are grown in very dilute solutions. 

Ree<i has presented a graphic method for obtaining constants for formulas 
of organic growth. 

Effects of salts and alkalinity on plant growth (California f^ta. Rpi. 1922, 
p 51 ). — Continuing previous work (K S. R, 47, p. 625), D. R. Hoagland found 
tlint marked changes in the compo.sition of Imrley plants may be brought 
about by concentrations of sodium clilorid and sodium sulphate that are only 
slightly inhihitive of growth. It was found that the percentage of calcium, 
magnesium, and potassium may be reduced to a marked extent when sodium 
salts are added to the nutrient solution. Sodium chlorid is said to be absorbed 
much more readily than sodium sulphate. In comparing tlie toxicity of various 
salts, it appears that for equal osmotic concentrations, sodium sulphate has a 
toxicity equal to that of sodium chlorid in the case of barley, while the former 
is more toxic to cantaloups, cucumbers, and perhaps other plants. Caicium 
chlorid is one of the most toxic salts for barley. Cantaloups, watermelons, 
and cucumbers have been found to be extremely sensitive to alkalinity, both 
in cultures and in the soil. 

A. R. Davis and West investigated the effect of common salt on wlieat, 
barley, rye, and dwarf peas. The tolerance limits were about the same for 
all plants employed. In general, idants in concentrations of 9,000 parts per 
million reached maturity before death occurred. Above this limit, growth 
was inversely proportional to the salt concentration. In all plants certain con- 
centrations of the salt, differing with the plant used, stimulated vegetative 
growth. 

Dormancy and hardiness in the plum, P. I). Stbausbaugh (Bot, Oaz., 11 
(1921) t No, 5, pp. S37~S51, Jigs, Jf ). — In the pi urn there are widely differing 
degrees of dormancy among the diffei’ent species and varieties. There appears 
to be a definite relation between dormancy and hardiness. During the period 
of dormancy the moisture content of the semihardy varieties fluctuates with 
the temperature. When the fluctuations in the moisture content of buds were 
found to occur under orchard conditions, this phase of the problem was 
checked under control in the laboratory by placing the twlg-bud system in 
sealed chambers over different concentrations of sulphuric acid. By this 
metliod water movement in the tissues was studied in three varieties. Lentlcel 
number per unit area was found tn be correlated with the difference in 
moisture-retaining capacity. 

This investigation has a direct bearing upon the problem of selecting seedling 
fruits for hardiness. 
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Afterrlpening and germination of Juniperus seeds, D. A. Pack {Bot. Gaz.^ 
71 (1921), No, 1, pp, S2S0, fig, 1 ). — Studies are detailed as carried out with 
seeds of Juniperus spp. showing? only about 1 per cent germination under 
ordinary conditions (above 15° C.) without opportunity for afterripening. 
These seeds are protected by a semipermeable and thick coat which makes up 
75 per cent of the weight of the entire seed. Acids enter very slowly, while 
bases and silver and mercury salts enter rapidly. Though the coat seiwes as 
a protection against attack by fungi and prevents water-imbibed seeds from 
expanding and rupturing the tissues before afterripening is completed, it takes 
little or no part in the dormancy or afterripening of the seed. 

Although some forcing agents changed the respiration and catalase activi- 
ties of seeds, it was not possible to force the germination of nona ft er ripening 
juniper seeds by high temperature, alternating temperature, wounding, warm 
bath, dry air, removal of coats, treatment with hydrogen peroxid, mercuric 
chlorid, ether, carbon dioxid, oxygen, light, soil, dilute acids, dilute bases, 
nitrates, sulphates, or strong acids. 

Freezing and thawing as such has no forcing action on flic germination of 
Juniper seeds, nor does it hasten afterripening, tliough it produces marked 
chemical changes in the .seed, these being quite dilTcrent from tliose occurring 
during afterripening, The juniper seed has a dormant embryo which, before 
germination, must afterripen, this preparatory change occurring at tempera- 
tures between 0±1 and 10°, with a maximum near 5°. The changes are indi- 
cated that accompany afterripening at this oiitimum temperature. 

In conjunction with afterrip<‘ning at 5°, (l(‘siccation seems to ])e the only 
promising means of shortening this aft('rrlpening period. 

The development of chlorophyll in the juniper seed and seedling wms found 
to be independent of light, Iml conditioned l)y th(‘ temperature range. Seed- 
lings grown at temperatures of ()±1 or 30® never developed chlorophyll. Antho- 
cyanin development In seedlings seems to depend upon relative temperature and 
carbohydrate supply. 

A chemical and physiological study of mottling of leaves, P. M, Schertz 
(Bot. Gaz., 71 (1921), No. 2, pp. 81-130, figs. 6 ). — Study of the leaves of Coleus 
hlumei, which tend to lose chloro{)h.vll (or to mottle) progressively from lower 
leaves upward and from leaf margins inward, veinward, and baseward, shows 
that the chloroplasts involved lose tlndr gn*en color and become reduced as 
regards size and plmtosynthetic function. 

Experimental investigations on birch and oak, K S AViiitaker (Bot. 
Gaz., 71 (1921), No. S, pp. 220-235, pis. 4 , figs. 4) .—The comparative anatomical 
study of existing and fossil plants has led to the conclusion that there are 
certain general principles which liold true, not only for a group of plants 
in wliich there is a fossil record hut also for other groups in which, as is in 
the angiosperms, there is as yet no comidete geological record. Certain general 
conclusions thus inductively established make it possible to apply the same 
principles In Judging anatomical features and interpreting structural rela- 
tionships in the angiosperms, in the absence of fossil record. 

The first principle is based on the fact that in the course of their develop- 
ment organisms may pass through conditions now lost in adult life, but once 
possessed by the organism In Its mature state. In the second place, It has been 
shown that certain parts of plants (as root, leaf, first annual ring, and repro- 
ductive axis) may have a different organization of tissues from the stem, 
which Is more highly specialized. The third principle is based on the fact 
that upon Injury certain structures and types of organization appear which 
are characteristic of older forms and more conservative regions of the plant. 
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This work is confined to those traumatic features which are connected with 
ray structures only, other reversions and reactions consequent upon Injury in 
the birch and oak being postponed. 

It appears that three types of rays, aggregate, compound, and diffuse, which 
persist contemporaneously In Casuarina, are characteristic of angiospermous 
trees. The aggregate appears to be the more primitive one, from which the 
diffuse and compound have been derived by different processes of evolution. 

Wound reactions in woody forms must be considered with reference to the 
conservative regions, the seedling structures, and the fossil record, because 
only those structures occurring as a consequence of injury which have parallel 
conditions in these parts can be regarded as true reversions. 

All reactions following wounding are not true reversions. In general, ex- 
treme hypertrophy is not favorable to reversion. 

The details of wound reaction in the birch and in the oak are different. In 
the birch the wound cap is large, the hypertrophy being very marked. As a 
conae(iuence the traumatic or reversionary features are not found in this region, 
but in that part of the cylinder opposite the wound. Abies recalls marginal ray 
trachelds as a consequence of wounding. These are found in the regions remote 
from the wound and parallel the situation obtaining in tlie birch. In the oaks 
the wound cap is small and does not show hypertrophy to any marked extent 
Correlated with this, reversionary features appear in the wound cap proper, 
in contrast to the birch es, 

Gamotophytic development of blister rusts, J. F Adams (Bot, Gaz., 7t 
(1921), 2, pp. IHI-Vn, fifffi. 4 ). — The results of examination of Peridermium 

spp. are detailed in connection with three methods observed in regard to the 
sequence of pycnia and aecia, or the completion of the gametophytlc develop- 
ment on any given Infected area. 

Genetics (CaVfornid Rpt. 1922, pp. 96-102, df/s - -In connection with 
investigations on the genetics of Orepls, B. B. Babcock has obtained about 
35 species from different parts of the world, and a number of species crosses 
have been made for inheritance studies. J. L. Collins and Miss Mann have 
given an account of their studies on the hereditary and chromosome relations 
of a number of species hybrids of Crepis. R. F. Allen has made cytological 
examinations of the hybrids, and as a result of all these studies data have 
been secured that appear to have an Important bearing on the taxonomic 
classification of the species. 

A convenient thermoregulator, H Hassflbrinc, (Brf, Gaz., 71 (1921), No. //, 
pp. S27-SS0, fipff. 2). — A brief descriptive account Is given of a compact, con- 
venient, and adaptable thermoregulator in use for several years In the Bureau 
of Plant Industry, U. S. D. A. 

ITEID CEOPS. 

[Field crops experiments in California] (Valifomia Sta. Rpt. 1922, pp. 21, 
2S, 24, 28-4"^, 48, 52, 53, 103, 116, dm 9). — ^These pacres report the continuation 
of earlier work (B. S. R., 47, p. 630). 

Studies of the effect of well-prepared summer fallow upon the protein con- 
tent of wheat, by W. W. Mackle and J. A. Denny at the Kearney Substation, 
showed the wet-protein content of eight varieties to range between 32,2 and 
88.5 per cent, averaging 33.5 per cent, while wheat In the region ranges from 
24 to 26 per cent. Since no manures, fertlllssers, or legumes were supplied, the 
Increased protein content was probably due to the quantities of available 
nitrates in the soil, 

J. W. Gilmore and Denny found that wheat yields in a matured rotation 
averaged 29.8 per cent higher than In an unmanured rotatian, whereas corn 
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yielded 26.9 per cent higher in the unmanured rotation. The difference in 
the average yields of beans was slight The experiment showed that while 
manure is beneficial, it should be applied only in such quantities as will undergo 
complete decomposition. 

Average acre yields from fallowed wheat plats were 37.4 bu., and from two 
crops of wheat under continuous culture 48.3 bu. The value of the Increase 
would more than offset the lower cost of the fallow. 

Mexican June, with 69.1 bu. per acre, led corn varieties tested by G. W. 
Hendry at Davis. He reports that sunflowers yielded from 20 to 24 tons per 
acre, about 4 tons less than Honey sorghum and about 6 tons more than corn. 
Tochimington, with 2,119 lbs. of fiber per acre, led 5 hemp varieties retted by 
irrigation. 

Observations by Hendry doubtless Indicate that f*on.splcuous clumps of tall 
vigorous grain standing In contrast to the shorter and less thrifty plants were 
caused by fallowing due to destruction of herbage by gophers on these area.s 
in the previous year. Studies by W. F. Gericke of the effects of cutting back 
wheat plants gave indications that the age of the plant, the variety, the 
distance from the ground at whiclj plants are cut back, and the subsequent fer- 
tilizer treatments are very important factors affecting tillering and the grain 
and straw yields. 

In 157 cooperative tests undertaken by Hendry throughout the State, Mariout 
averaged 24 per cent more grain than Coast (common 1 barley. Mariout main- 
tained the highest increase from Sacramento south, throughout the great valley 
and in southern California, especially on light soils. In the north it generally 
proved inferior to Coast barley, especially when fall sown on heavy soils, and 
was also found ill adapted to the humid coast regions and to the high moxmtain 
\ alleys. 

Unthinned Yolo averaged 6,281 lbs. of threshed grain per acre and thinned 
Yolo 6,137 Ihs. Plants on thinned plats were more uniform in height and appear- 
ance, thicker stalked, and curried larger individual heads than those on un- 
thinned plats. The thinned blocks were from 10 to 18 in. shorter. Uiurrigaled 
railo was markedly reduced in yield by thinning. Irrigation during the early 
stages of plant development was observed to be of greater benefit to the crop 
and resulted in greater uniformity of growth and development than wlien given 
at later stages, Milo irrigated late put added growth in suckers and Yolo into 
ratoons, both of which w^ere objectionable. Without irrigation with in.sufficient 
moisture for a n(»rmal growth, milo yielded 1,506 lbs. of seed per acre and Y^olo 
2,016 lbs. Milo averaged one more tiller per plant tliuii Yolo, and when un- 
thinned and thinned it a^craged 1.7 and 0.5 more tillers per plant than iin- 
thinned and thinned Yolo. Yolo produced much fewer abortive stools than milo, 
even with irrigation. Chemical analysis by M. E. Jaffa and feeding tests by 
J. E. Dougherty show Yolo to be very similar to the other grain sorghums In 
composition and in palatahility to iH>ultry. 

Detailed notes are included on the adaptation and behavior of mungo beans, 
berseem clover, Harding grass, klkuyu grass, Texas blue grass, and Rhodes 
grass. W. W. Mackie re|K)rts a wilt disease {Fusarium sp.) of the mungo beau 
in the Imperial Valley, which caused sliglit injury by inducing premature ripen- 
ing. Hubam clover yielded at the rate of 3.35 tons of green liuy per acre, and 
Melilotus alba 4.8 tons In comparable plantings by Hendry at Davis. The com- 
position of the cured samples and of alfalfa taken on the same day are reported 
by Jaffa and H. Goss. According to Denny, the Cream cowpea excels for the 
Uwality and soil at the Kearney Substation. 

Chilean, hairy Peruvian, and smooth Peruvian alfalfa seeded at the Kearney 
Substation by Denny produced in 7 cuttings total yields of 19.10, 19.76, and 10.98 
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tons per acra The midsummer cuttings of hairy Peruvian were smaller than 
those of the other varieties, but it appeared to grow better during cool weather. 
Smooth Peruvian also led in tests by L. G. Goar in the Imperial Valley. Re- 
sults in irrigation studies with alfalfa by S. H. Beckett corroborated earlier 
findings, indicating heavier yields but not much greater profits from frequent 
light applications than from a few heavier ones. 

In experiments by Mackie at the Meloland Substation rice varieties seeded 
May 15 matured at about tlie same time as those sown June 11, with yields 
favoring the late seeding. The long-kernel or tropical group appeared better 
adapted and yielded higher than the short-kerneled Japan or Temperate Zone 
rices. Continuous fioodlng of Early Watoribune to control weeds was entirely 
successful, and gave yields superior to those obtained by intermittent flooding, 
which permitted weeds to nearly obscure the rice plants. The highest water 
temperatures appeared to favor the rice plants, enabling the best varieties to 
mature from 101 to 123 days after seeding. The required irrigation period was 
from 10 to 12 days less than the time needed for maturing the crop. 

Of some 220 different species of plants collected by P. B. Kennedy in the El 
Dorado National Forest only 50 could be considered as having any special for- 
age value, and 11 were poisonous or suspicious. Thirty true grasses collected 
are listed, and the other important plants are indicated. Forage conditions and 
practices on the lands of the lower San Joaquin River are also described. 
Grasses of mention include salt grass {Dhtichlis spicata), alkali sacaton 
(HporoboJus airoides), spike or scale grass (Leptochloa fasciculartH) , and blue- 
joint (Elymus tritumdes) . 

Among cotton varieties tested by Hendry at Davi.s llartsville 16A exhibited 
least injury from Rhizoclonia, Ibaragi was earliest, and Webb and Durango 
were the highest in yields. In experiments with sucker cotton by Mackie 
and Goar in the Imperial Valley, a number of plants died witli the advance 
in age, but the plant yield of the survivors Increased. With good cultural 
conditions the strength and quality of the liber was unaffecte<l. The se(‘on(l- 
year sucker crop was Uie heaviest and the plants the largest and earliest to 
mature. 

Waller and Kleinwanzleben, eaiii with over 15 tons per acre, led sugar-beet 
varieties at Davis. Yields of all classes of roots except carrots were lower 
than in the previous season. 

Selection through the choice of seeds from dominant plants of an 
alloganioiis population, R. B. Rorbtns {Ocnehcs, 7 {1922), No. 5, pp. 508- 
512) - An selection which consists in the choice of seeds from dominant plants 
while no effort is made to control the source of pollen, such as carried on 
with corn at the Ohio Experiment Station (E. S. R., 33, p. 35), the formulas 
developed in this contri))ntion from the University of Michigan show llmt the 
composition of tlie resulting generations will approach more and more nearly 
to pure dominant in chanicter regardless of the composition of tlie original 
population if it is not all pure dominant In character. However, the approach 
to the limiting population decreases in rapidity in succeeding generations. 

Increasing our crop yields by seed selection on the farm, R. Y. Winters 
(North Carolina ma, Circ. 32 (1915), pp. I fig. i).— The simple plan of selec- 
tion, outlined as suitable for corn, cotton, and other crops, consists of growing 
annually an isolated and rogueii seed patch, the original stock being from 
50 or more of the best plants from the general crop. The best plants furnish 
the seed for the breeding patch of the next year, and the remaining seed is 
used for the next general crop. 
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Tabulated yields of plant-rows of Culpepper cotton reveal variations be- 
tween 778 and 2,209 lbs. of seed cotton per acre, avera?;inj? 1,442 lbs. as com- 
pared with 1,050 lbs. from the unselected seed. 

Rotation systems for hay growing, J. Keane {Jour. Dept. Agr. Victoria, 
19 (1921), No. 6, pp. 367-87/f, figs. 2). — Comparisons of systems for ^^rowing oats 
hay at Werribeo Research Farm, from 1914 to 1920, inclusive, with an aver- 
age rainfall of 20.25 in,, showed the following, ranked in order of profitable- 
ness and with average acre yields: (1) Hay, 2.7 tons after bare fallow; (2) 
hay, 2.78 tons after barley 20.2 bii. and bare fallow; (3) hay, 1.34 tons con- 
tinuously; and (4) hay, 1.82 tons after barley 18.3 bn. and peas 8.5 bu. 

Fertilizing seed before planting, A Purani) (Vie Agr. et Rurale, 21 (1922), 
No. JfS, pp. S61S6S) of oats, wheat, and barley treated with s^)lutlons of 
nitrates of ammonium and of potassium before planting yielded less than 
untreated seed in tests at the Eure-et-Loir Station. Negative results followed 
the use of Fertilisa Pion (laud with beans and barley. 

Differences effected In the protein content of grain by applications of 
nitrogen made at different growing periods of the plants, W. F. Gebicke 
(Boil Bci., H (1922), No. 9, pp. 103-109). — Turkey Red winter wheat, Texas 
Rod oats, ami rye were subjected to treatment similar to that 'given White 
Australian ^^lleat In earlier contributions (E. S. R., 44, p 735; 47, p 233) from 
the California Station. 

Excepting the treatment 109 days after planting (November 18), the time of 
ar)plying sodium nitrate did not affect definitely the protein content of the 
winter wheat, probably partly due to the relative dormancy of tlie crop. Oats 
showed a progressive increase from 7.5 per cent of protein where nitrogen was 
applied at planting to 17.2 per cent with the application 109 days after plant- 
ing. Treatment up to 43 days after planting did not vary the protein content 
of rye, wJiereas a progressive increase from 10.9 to 14 per cent took place with 
applications from 74 to 133 days. Applying sodium nitrate early or relatively 
late in the growing t)erlod of the plants did not noticeably affect kernel devel- 
opment, whereas the yield i)er culture was markedly influenced. 

The chemical composition of grain apparently can be markedly affected by 
factors involved in the nutrition of the plants. It is considered tliat variations 
in the protein content of grain are not always due to unknown genetic factors, 
but may be definite noninheritable respomsos of the plant to certain conditions 
of its external environment. 

Cereal production In Yugoslavia, L. G. Michael (U. 8. Dept. Agr., Bur. 
Agr. Econ., Foreign Beet. Rpt. 24 (1922), pp. i-|-3//).“-The acreages devoted to 
wheat, rye, barley, oats, and corn are indicated for the component districts of 
the Kingdom of Yugoslavia, with discussion of agrarian and agronomic condi- 
tions, and the wheat and rye balance in each. Space is devoted to the internal 
and exiK)rt gi*ain trade, with statistics on population, land utilization, and 
comparative yields. 

Cereal crop situation in Bulgaria, L. G. Michael (V. B. Dept. Agr., Bur. 
Agr. Econ., Foreign Beet. Rpt. 25 (1922), pp. 1+16).— -Tho areas under cereal 
crops In Rulgaria are indicated, land reform and its effects on cereal acreage 
are discussed, cereal exports are tabulated, the post-war wheat and rye balances 
are touched upon, and the cereal situation in the Kingdom in 1922 is summarized. 

Storage of root crops (CaUiomia Bta. Rpt. 1922. pp. 47, 48, fig. 1). — Mangels 
generally deteriorated least, sugar beets next, rutabagas a little more, and car- 
rots the most, In a storage test at Davis, reported by J. P. Conrad. Carrots left 
in the field over winter sent up seed stalks in the spring earliest, starting to 
bloom April 15, while mangels and sugar beets produced seed stalks later and 
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bloomed May 16. The teste at Davis indicated that the factors Influencing the 
keeping of roots in a dry condition were, In order of Importance^ ventilation, 
date of storing, relation of storage space to surface of ground, presence or 
absence of straw before dirt covering, and roofing over. 

Improvement of fodder corn for Manitoba and other prairie provinces, 
W. SouTHWORTH {ScL S (1922), No, 4, pp, 14S-151, ftga. 5 ). — An account 
of com improvement work at Manitoba Agricultural College. 

Mature seed corn has been produced In 5 of the 7 years ended with 1922. 
Preliminary comparisons indicate that Manitoba-grown seed corn may be better 
suited to local conditions than late corn from warmer climates. Selection with 
Manitoba Flint for 5 years has Increased yields over 12 per cent and maturity 
6 per cent, and 5 days less time from planting to husking were required. Fi 
seed from Manitoba Flint X Northwestern Dent gave 4,795 lbs. per acre more 
total crop than Northwestern Dent, the highest producing parent. 

Cotton variety test, 1022, R. R. Childs (Ga, Ag}\ Col Cir<\ 88 (1922), 
PP* ['♦])• — Piedmont Cleveland, Lightning Express, and College No. 1, with 589, 
563, and 540 lbs. of lint per acre, respectively, were the highest yielders In the 
1922 tests of cotton varieties. Ranked according to the total value of the 
crop, Lightning Express was first witli $179.59, Delfos 098 next witli $174.85, 
and Piedmont Cleveland third with $174.43 per acre. Trice and Over-the-Top 
were outstanding among the very early varieties. 

One-variety cotton communities, O. F. Cook (U, 8. Dept. Agr. Bui. 1111 
(1922), pp, 50). — An extended discussion is given concerning the (me-variety 
(*otton community. The merits of pure cotton seed (E. S. IX., 46, p. 229) and 
the disadvantages of mixed-variety production are enumerated. It is pointed 
out, however, that unless the organization of the industry is improved, superior 
varieties will have only very limited use. The methods employed hereto- 
fore in the distribution of new varieties are said to have been Ineffective, and 
cooperation through organized communities to create new seed supply centers 
ai)parently is the only practical means of extending the use of superior 
varieties. Consideration of the deterioration wrought by the public gin (E. S. 
R., 46, p. 834) and the fact that the industry is composed of gln-unlt com- 
munities leads to the suggestion that the injury at the gin can be avoided by 
organizing a one-variety community. The existence of too many cotton 
varieties is pointed out, and the practice of renaming varieties is deprecated. 
The value of classing cotton in the field has been shown (E. S. R., 44, p. 138). 
The different forms of organization are, outlined, and comment is made on the 
progress in organized communities and interest in community development. 
Information is also Included regarding communities interested in particular 
varieties, such as Pima, Meade, Durango, Acala, and Lone Star. 

[The jute industry in India] (Indian Jute Mills Assoc, Rpt. 1921, pp, 
211-243, pis. .J).— Tabulated statistics indicate the acreage, production, manu- 
facture, prices, and commercial movement of Jute and Jute products in India, 
together with c()nsiderai)le data relative to the exportation of Jute and Jute 
products from Calcutta to various consuming centers. 

Oat production in Saskatchewan, 0. H. Goiilden (Sot. Agr., 3 (1922), No. 4i 
pp. 125-134, figs. 6). — Canada produces about 10 per c^ent of the world^s oat 
crop, over one-third being grown in Saskatchewan. Besides the results of 
experiments with oats at the University of Saskatchewan, this article dis- 
cusses the varieties of oats, their uses, place in the rotation, cultural methods, 
and diseases. 

Banner with 66.3 hu., Gold Rain 64.4, Victory 63.8, and Llgowo with 60.6 bu. 
ranked first among varieties tested from 1911 to 1922, Inclusive, while Gerlacli, 
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a hull-less sort, exceeded these from 1917 to 1922. The highest average yields 
from Banner oats were had from May 10 seedings. Although the maximum 
return In rate of seeding trials was obtained in abnormally dry years from 1 
bu. per acre and in very wet years from 4 bu., about 2 bu, is deemed suitable 
on clean land in dry sections, and from 2 to 2.5 bu. in the park belt. 

Potato culture in Michigan, H. C. Moobe (Michigan Sta. Spec. Bui. Ill 
(1922), pp. 32, figs, 20 ). — Cultural methods and field practices considered best 
for the production of potatoes in the State are outlined, with discussion of 
statistics of production, seed selection and treatment, spraying, grading, 
and storage. Varieties recommended Include Irish Cobbler and Early Ohio of 
the earlies, and Late Petoskey, Wldte Rurals, and Green Mountain of the 
late group. 

The iise of wrack in potato culture, Vincknt (Vic Agr. et Rurale, 21 
(1922), No. PP- S32-3SJf, figs. 2 ). — ^Applied to potatoes on a sjindy clay soil 
at Quimper, Flnist^re, wrack (Fucus vesiculonus, F. nerratus) combined with 
mineral fertilizers or stable manure proved superior to manure alone or com- 
bined with mineral fertilizers. The emplo>nnent of wrack in potato production 
in Brittany is described briefly. 

Some new varieties of rice, C. E. Chambliss and .1 M Jenkins { U , 8. 
Dept. Agr. Bui. 1127 (1923), pp. 18, pis. figs. 3 ). — The rh'o plant Is described, 
and Illustrations and botanical and agronomic descriptions are given of Fortuna, 
Acadia, Delitus, Tokalon, Evangeline, Vlntula, and Salvo, new varieties devel- 
oped In cooperation with the Louisiana Stations and said to be pure line selec- 
tions from the Pa Chiam, Omachi, Bertono, Oarangiang, unnamed Guatemala, 
unnamed Ceylon, and DJember varieties, respectively. Similar data are offered 
regarding the Honduras, Watarlbune, Blue Rose, and Shinrikl varieties. Notes 
on culinary qualities are included. 

Usually the entire plant of Delitus, Evangeline, Vintula, and Honduras ma- 
tures rapidly, the leaves turning yellow as the grain ripens, whereas the stems 
and foliage of the other varietle.s described retain their green color after the 
grain ripens. Fortuna, Acadia, Delitus, Tokalon, Wataribune, and Shinrikl 
are characterized by uniformity ii] .size of seed. The seeds on the lower part 
of the panicles of Evangeline and Honduras often vary in size, and, when gi'own 
on poor soil, these varieties and Blue Rose often have stunted panicles with 
imperfect seeds. None of the varieties described sliows complete resistance 
and Honduras is very susceptible to the rotten-neck disease caused by Piri- 
cularia orysac, and all may be seriously affected thereby if left uncut too long 
after maturity. The conditions producing straight head did not affect Fortuna 
and Vlntula as far as observed. 

Inheritance and breeding experiments with rye, SxEtJLicn and H. Piepeb 
{Fuhling's Landtr. Ztg., 71 (1922), No. 11-12, pp, 201-221, figs. ^).— Experiments 
with rye since 1895 included studies of inbreeding, effect of “ new blood,” color 
inheritance, and xenia. 

Data from 14 years of Inbreeding Indicated that sooner or later striking 
evldeiK^e of degeneration appears. Doubtless individual differences may be 
such that many lines are slower or quicker to degenerate. A single crossing is 
apparently adequate to overcome the constitutional losses In inbred strains. 
Seed setting and luxuriance of growth were the lesser, the closer the two parents 
were related to one another, Selflng and close pollination were much more 
detrimental to plants weakened by inbreeding than with strong plants from 
normally pollinated stock. 

In crosse.s of pure heritable color types in rye, green ^was dominant to yellow, 
or rather tlie presence of blue color in tlie aleurone cells was dominant to its 
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absence. The Fi plants from yellow X green had yellow and green kernels 
irregularly distributed in each spike with a ratio of 3:1 in each plant, and 
indicative of the type of segregation in the F». Black color of the epidermis 
was likewise dominant to its absence, but is inherited independent of the blue 
in tlie aleurone cells. The black color of the kernels is traceable to a complete 
or partial blackening of both layers of the epidermis. Crossing black kerneled 
plants with pure yellow or green kernels resulted in a preponderance of black 
kernels in Fi, it appearing that here too the Fi forecasted the segregation of 
tlie F». 

A regular xenia formation appeared in the yellow kerneled mother plants of 
yellow X green, expressing itself in a darker yellowish green tinge on the other- 
wise pure yellow kernels. Cases of xenia were also observed in crosses of 
yellow with black, and of green with black, in which a blackening of the epi- 
dermis of the yellow or green kernels of the mother plant appeared. 

Tests of nitrogenous fertilizers with tobacco, E. Blanck and F. 
{Fuhling'a Landw. Zig., 11 (1922), No. 11-12, pp. 221-226). — In further coni' 
pansons of nitrogenous fertilizers on Virginia tobacco (E. S, It., 40, p. 038), 
plats treated with stable manure, urea, and ammonium sulphate produced 
approximate increases in green weight of 42, 21, and 10 per cent, respectively, 
over plats not treated with nitrogenous fertilizers. 

Kota wheat, L. Jft. Waldbon, T. E. Stoa, and C. E. Manqbils {North Dakota 
Virc. 19 (1922), pp. 10, ng&. 3). — ^The characteristics of Kota have been 
pointed out earlier (E. S. It., 41, p. 535 ; 45, p. 831). 

Compared with Marquis in studies by the station, Kota carried about one- 
tenth the rust of the latter ; averaged 18.5 bu, per acre, an increase of 15.0 per 
cent over Marquis; and has a weaker straw, taller plant, equal maturity, 
harder kernel, higher test weight, greater Hour yield, slightly larger loaf, 
slightly lower texture, and sliglitly better color of loaf. Kota produces a loaf 
of bread which is creamy to creamy yellow in color as compared to the creamy 
white to white loaves of Marquis. 

inspection of agricultural seeds, E. G. PaouLX et al. (Indiana JSta. Bui. 
264 (1923), pp. 56, Jig. i).— Tables show tlie purity, germination percentage, 
and hard seed and weed seed content of 035 official samples of agricultural 
seed secured from seed merchants in the Stale in 1922. The requirements of 
the seed law have been noted (E. S. U., 47, p. 138). Effective from the date 
of this publication is the following regulation : 

“ The phrase ‘ minimum percentage of germination ’ as contained in the 
Indiana seed law is interprclcd to mean the actual percentage of the seeds 
that sprout or germinate at the end of the time usually allowed for germina- 
tion test. In the case of leguminous seeds containing hard seeds, the actual 
percentage of germination should be given on the official label, and this germi- 
nation percentage may be followed by the percentage of hard seeds.” 

Work of the seed inspection laboratory for the year 19E1, F. S. Holmes 
(Maryland ^ta. But. 249 (1922), pp. 189-206). — Results of purity and germina- 
tion tests are reported for 1,152 samples of agricultural seed and 44 samples 
of special seed mixtures collected during 1921. 

Seed testing [in Scotland, 1920-21] (Scot. Bd. Apr, Bpt., 10 (1921), pp. 
53-75).— The activities of the Seed Testing Station at fiJdinburgh during the 
period ended July 31, 1921, are reported as heretofore (B. S. R„ 46, p. 137). 
Notes are included on the purity and germination of 9,964 samples of agri- 
cultural seed tested. 
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EaRTICnLTUEE. 

[Horticultural investigations at the California Station] {California 8ta. 
Rpt, 1922, pp, 48, 67-71, 76, 124-132, 181, fign. 3). —Various investigations con- 
ducted during the year ended June 30, 1922, are reporteil upon, for the 
most part without the inclusion of data. 

A fertility test with the date conductetl by W. W. Mackie and (ioar indicated 
that nitrate of soda was beneficial both In increasing the yield and In pro- 
moting early maturity of the fruit. Barnyard manure increase<l the size but 
had no apparent effect on the quality of fruit. Ammonium sulidiate gav(‘ 
negative results. 

As indicated by iiK'asurements taken in the spring of 1922 on citrus trees set 
in the spring of 1917, H. J. \Vei)l>er reports that there is a decided advantage 
in selecting large-sized nursery trees. The average top volumes in eubh* feet 
for the large trees of the three varieties studied, namely, Washington Navel 
orange, Valencia orange, and Marsh grap(‘fruit, were 190.17. 280.55, and 
28(5 4; for the intermediate trees 118 29, 170.78, and 219.33; and for the small 
trees 89.65, 179.59, and 147.66, respectively. In addition, larger yields of fruit 
were obtained from the large trc^s. Observations upon citrus varieties In 
a test orchard at tlie Citrus Experiment Station siiowetl a marked ditference 
in the rate of growth according to variety. These differences are believed to 
be due to inliorent characters in tla^ variety rather than to environnu‘ntal crm- 
ditions. It is tliought that certain varieties, such as Boone Early, Enterprise 
Seedless. Pineapple, Indian Uiver, and Bessie, may be better adapted to the 
interior dry valleys than the Washington Navel, now largely grovn but very 
susceptible to June drop. 

As reported by L. D. Batchelor, the turning under of two cover crops, Whip- 
poorwill cowpeas in summer and Mcliloim mdica in winter, has stimulated a 
vigorous, thrifty growth in y(»iing orange trees, which in their fifth year have 
yielded an average of praetieally one box of fruit per tree. Observations by 
Batchelor in an old experimental orange grove wlddi had re(*eived no ferti- 
lizer since 1919 showed that certain forms of fertilizers have a striking residual 
effect. All trees which received nitrogen were decidedly more productive than 
unfertilized trees or trees treated with potassium, or phosphoric acid. With 
the exception of those of the dried blood plat, the manured trees wore in 
better condition than the trees of any of the nitrogen treated plats, yet the 
yield of the manured trees was probably less The trenching method of apply- 
ing manure gave no better results than broadctisting with turning under. No 
effect was evident from the ufiplication of ground limestone or gypsum. 

In continuation of studies on the absorption of mineral nutrients by young 
orange trees grown under controlled conditions and supplied with the necessary 
mineral elements (E. S. H., 47, p, 626), H. S. Keed and A. B. C. Haas report 
that all parts of the trees were relatively rich in calcium, potassium, and 
carbonates. More sodium was found in the trunk and roots than in other 
parts. The ash in the rootlets of sand-grown trees was notably rich in calcium, 
potassium, and pbospborus. Total nitrogen, as well as total ash, was highest 
in the leaves and rootlets. In general, the increase of any ingredient in the 
nutrient solution was reflected by a proportionate increase of the same sub- 
stance in the ash of the tree. In the absence of sufficient calcium, high con- 
centrations of sodium salts led to injurious effects, and the trees falliKi “l4 take 
up necessary qualities of magnesium. 

Liberal ai)plications of nitrogen, phosphorus, and potassium, singly or In 
combination, had no effect on the production of walnuts In the Santa Ana 
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and El Monte districts. Slight increases recorded in favor of nitrated walnut 
trees in Santa Paula were not sufficient to pay for the materials and labor. 

In continuing his studies upon the growth of pear trees (E. S. R., 45, 
p. 836), Reed reports that the total amount of new growth was the same 
whether the mother shoots were pruned severely or slightly. Fruit spurs 
were generally more abundant upon unpruned mother shoots than upon those 
pruned the previous winter. It is believed that the growth-inhibiting sub- 
stance thought to be contained In pear branches moves in a basipetal direction 
and is, therefore, more concentrated as the distance from the apex increases. 

Rootstock investigations conducted l)y W. L. Howard in Europe' are again 
reviewed (E. S. R., 48, p. 236). A. H. Hendrickson, studying the affinity of 
stock and scion in certain deciduous fruits, found that some of the common 
stone fruits are difficult to bud on the strain of Prunus davidiana growing at 
the Mountain View Substation. Anatomical studies by W. P. Tufts and 
Heppner on the roots of fruit trees indicated that Internal characters are 
sufficiently marked in many species to allow for the identification of many 
common rootstocks. Color was useful in the apricot, where the root is always 
beet red. Peach roots were distinguished from almond roots by the roughness 
and the greater protrusion of the lenticels and by the fact that the root hark 
is always smooth, while that of the almond is relatively rough. The bitterness 
and astringency of the Mazzard cherry root distinguishes It from the Mahaleb. 

Fruit-hud differentiation studies with the olive by Tufts and Morrow in- 
dicated that in the Sacramento Valley differentiation occurs in the Cucco and 
Mission varieties prior to October 1. 

A statistical study by Hendrickson of data obtained in pruning 195 French 
prune trees at Davis showed a strong positive correlation between weight of 
prunings (long system) removed in 1920 and the new length growth in 
1921. A positive correlation was found between the amount of new length 
growth in 1920 and 1921 and the area of the cross section of the trunk. At 
the same same little or no correlation was found between the weight of 
prunings and the increase in area of the cross section of trunk the succeeding 
year. Determinations of the coefficient of variability for the whole orchard 
and for each row indicated considerable lack of uniformity. 

Pruning studies with the almond, conducted by Tufts and C. L. Austin have 
consistently sJiown the greatest development of trees following the lightest 
pruning. Studies by J. P. Bennett on the seasonal development of leaves on 
long-pruned and headed apricot trees showed that during the first half of 
the year the effective leaf area on bearing wood of headed trees was only 
one-sixth to one-half the total leaf area of the tree, whereas on the long- 
pruned trees the range was between one-half and three-fourths. Toward the 
middle of the season the total leaf areas became practically equal. Further 
comments by F. W. Allen on the results of spacing experiments with various 
fruit trees (E. S. R., 47, p. 638) show that certain distances are disastrous 
to the welfare of fruit trees. Girdling experiments conducted by Austin were 
successful in increasing the amount of bloom on apple, pear, and cherry 
trees, but not on almond, apricot, peach, and plum. Contrary to expectation, 
less than 2 per cent of the stone fruits were killed by the girdling operations. 

Hendrickson found In plum pollination studies that the Inclosure of two 
compatible varieties within a mosquito-net tent containing a hive of bees 
resulted in heavier sets of fruit than on trees exposed to chance pollination. 
E. L. Overholser and Cameron, in reporting the Gravensteln apple as prac- 
tically self-sterile, stated that while Delicious proved the best polllnlaser for 
this variety In 1921 and 1922, Yellow Newtown and Esopus were also satis- 
factory. Jonathan proved to be the best poUlnlzer for King. Namlkawa 
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observed that the pollen tubes In self-pollinated, emasculated Bellflower apples 
grew down along the outside of the style and entered the ovary through the 
cavities occurring at the base of the style. The behavior of the pollen tubes 
In cross-pollinated apple blossoms was essentially the same. 

Tufts and G. L. Phllp, reporting on fertility studies with pear varieties in 
the Sacramento Valley and Sierra Nevada foothills and with cherry varieties 
in Sonoma County, state that although profitable crops are secured in the case 
of self-pollinated Bartlett pears In the Sacramento Valley, much better yields 
result from cross-pollination. In the Sierra foothills the Bartlett Is self-sterile. 
Any pear variety blooming coincident with the Bartlett proved adequate as a 
polllnlzer. Pollination tests by French with eight apricot varieties showed 
that although all were self-fertile, the Royal set much heavier when pollinated 
with Moorpark. 

Storage studies by De Vllllers with the pear indicated that fruits held in 
the vicinity of 35® C. (95® P.) retained their original firmness and greenness 
from 14 to 21 days longer than fruits kept at ordinary room temperatures 
This phenomena is attributed to the inhibitory effect of high temperatures on 
l^ectosinase, the enzym which results in the dissolution of the cementing 
material between the cell walls. The optimum temperature for rapid ripening 
of the pear ranged between 20 and 30° (68 and 80° F.). B.iarna*son found that 
figs when placed in water, in sirup, or when crii.shed with or without sugar 
could be kept for one year at 10° F. without noticeable deterioration. T^a timer 
reports briefly on a storage test with pear varieties. Overliolser and (’anieron 
found that the internal browning of the Yellow Newtown apple may he con- 
trolled by proiKU' pruning practices, early harvesting, and storage at 40 to 45° F. 
Hodgson reports that avocados keep best at 40° F. Overholser and Latimer 
found that pears gathered Just when they attain their maximum size keep 
better than more immature fruits. Observations on the comparative keeping 
quality of crossed and selfed Bartlett and Winter Nelis pears showed that 
although the crossed fruits reached an edible condition two or three weeks 
earlier than the selfed, there was practically no difference in the length of the 
storage i>eriod in that the selfed fruits were harvested later. Brief comments 
are made on the storage of jujubes and persimmons. 

Orchard heaters distributed at the rate of 100 per acre were able to raise 
the temperature of the surrounding air by 4 to 5°. It was found that apricots 
the size of small marbles could withstand a temiierature of 30* for a i>eriod not 
to exceed 30 minutes. 

The final results of pruning investigations with the Mission olive at Davis 
showed that trees unpruned during their first five years grew 10 times as 
large as trees severely pruned each winter. At the same time, the unpruned 
trees were the better shape and commenced to fruit earlier: In fact, just 61 
months after planting 76 per cent of the unpruned trees were blooming pro- 
fusely. 

Inheritance In the summer squash, E. W. Sinnott and G. B. Dubham 
{Jour. Eeredity, IS (1922), No. 4, pp. 177-186, figs. 2). —Self-pollination and 
selection studies conducted over a period of three years, 1916-1918, at the 
Connecticut Storrs Experiment Station resulted In the Isolation of several 
strains of summer squash, Cuourbita pepo, which appeared so nearly true that 
the authors, accepting them as essentially homozygous, utilized them in crossing 
experiments to determine the inheritance of various Important characters. 
White color was found dominant over yellow and yellow over green in the 
surface color of fruits. Solid color of fruit was in most Instances dominant 
to striping. Wartiness was found dominant over smoothness, disk shape proved 
dominant over spherical shape, white flesh color was usually dominant over 
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cream and salmon, and single blossom and scars tended to be dominant over 
double. Evidence was obtained to Indicate that the habit of vine; shape and 
arrangement of leaves; number and character of teeth; type of border; fur- 
rowing of surface; various shapes; size of seed chamber; size, shape, and color 
of seed ; depth of blossom end scar ; size and yield of fruit ; and miscellaneous 
other characters are heritable. 

Fruit industry and trade of Chile {V. 8. Dept. Agr., Bur. Agr. Econ.^ 
Foreign Sect. Rpt. 2S (1922), pp. l-i-19), — ^This is a mimeographed report based 
on data sui)mitted by 8. H. Thompson, the American vice consul at Valparaiso, 
Chile, and on statistics by the same author published elsewhere/ Although 
prepared largely from a trade standpoint, considerable information is given 
concerning the status of fruit production in Chile. The grape and the peach 
were found to be the most satisfactory fruits, although the wide range in 
latitude allows for the culture of most all kinds, from subtropical to Tene 
perate Zone species. As a whole, fruit growing in Chile was found to be in 
a crude state, most of the fruit being produced in gardens or small isolated 
orchards. Trial shipments of fruit to the United States have been successful, 
but it is believed that production operations will have to be materially im- 
proved before Chile will become an important expt)rting nation. 

Pruning fruit trees, R. E. Mabshall (Michigan Sta. Spec. Bui. 118 (1922), 
pp. 3~S9, figs. 39). — Following a general discussion of the principles and prac- 
tices of pruning fruit trees, specific directions are given for the apple, peach, 
pear, cherry, and plum. 

Review of the 1021—22 British apple market, E. A. Foley (D. S. Dept. 
Agr., [Bur. Agr. Econ.. Foreign Sect. Rpt. 16] (1922), pp. l-\~43 ). — This mimeo- 
graphed report presenting observations obtained as a result of a careful study 
of the marketing of American apples in Great Britain shows that, although 
sales wore quite satisfactory during the period of the study, they might at all 
times be stimulated by better attention, at point of origin, to quality of fruit 
and better distribution of shipments. 

The American apple swnmsoii in Great Britain is necessarily short, filling the 
interim between the exhaustion of native fruit and the arrival of Australian 
and South African liriports. Cold storage facilities are Inadequate for holding 
fruit, which is, therefore, placed directly upon the market irrespective of 
supply and demand. The English trade being adverse to repacked fruit. 
Initial quality is of prime Importance. The greater part of the American 
apples are sold at auction, yet there are many reliable commission houses. 
Glasgow is considered the best British market for American fruit. 

Statistical data on fruit and vegetable imports into the United Kingdom 
in 1920, on the value of fresh produce grown in England and Wales, and on 
the principal fruits sold in the United Kingdom, their origin, and season in 
market are appended in tabular form. 

The relation of tree type to productivity in the apple, K. Sax and J. W. 

Gow^en {Maine Sta. Bui. 305 (1922), pp. 20, pis. 4, figs. 8).— This paper, the 
substance of which has been previously noted (E, S. R., 46, p. 841), deals 
with a biometrical study with the apple, in which it was found that Ben Davis 
trees of the same age and grown under apparently identical conditions varied 
notably In their productive capacities. 

Some relations between circumference and weight and between root and 
top growth of young apple trees, A. J. Heiwicke (Amer. Soc. Hort. Sci. Proo., 
18 (1921), pp. 222-227). — Records taken in the spring of 1921 upon the growth 
development of McIntosh trees, so carefully selected at the time of planting, 


1 Bui. Pan Amer. Union, 66 (1922), No. 3, pp. 277-280. 
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1917, that the average vigor and coefficient of variability wore the same in 
30 plats of 20 trees each, showed wide variations in weight between trees of 
the same circumference. The Individual weights (tops and roots) of 20 
trees having a common circumference of 14 cm. (5.5 In.) ranged from 4,170 to 
7,860 gm. (9.2 to 17.4 lbs.). In this particular lot of trees computations showed 
that the weight had increased approximately 7.3 times, while the circumference 
bad doubled. 

In arranging the trees of the various plats according to weight and averaging 
them in groups of 5, the calculated weight corresponding to average circum- 
ference ranged from 0.66 to 1.26 times the actual w^eigbt and in 75 of the 108 
groups was within 10 per cent of the true value. Much greater departures 
from actual weight were obtained when the 20 trees of a single plat were 
grouped in fives, leading the author to conclude that circumference measure- 
ments are only reliable as a measure of small differences when rather large 
numbers of approximately similar trees are involved. 

The value obtained by dividing the weight of top by the weight of the root 
ranged from 0.89 to 4.44, the average being approximately 2.00. In dividing 
the 20 trees of each plat Into deep and shallow rooted groups of 10 each, 
it was found that in every pint the more deeply planted trees had the smaller 
root s>^8tern in relation to the top A summation of the data showed that in 
trees having roots of equal size the root system of deeply planted trees pro- 
duced a top about 22 per cent heavier than that of the shallow plante<i 
trees. The total weight of the tree was not affected by depth of planting. 

A study of exceptions indicated that the height and spread of the tops also 
affectefi the relation between top and root. Of the 129 instances in which 
the ratio was too high for the depth, 30 T>^r cent were exceptionally tall, 
narrow tree.s, and 22 per cent made more than average growth in 1920. Of 
the 89 instances In which the ratio seemed too low for the depth, 24 per cent 
were short, spreading trees, and 33 per cent had made subnormal growth 
In 1920. 

The average ratios hetw’een root and top for the 20 trees In each of the 
sod plats were 1.88, 1,8, and 1.54, as compared with 2.11, 1.98, and 1,69 for 
corresponding cultivated plats. The addition of nitrogen to sod reversed the 
results, the ratios for nitrogen-treated sod plats being 2.09. 2.85. 2.15, and 2.26, 
as compared with 1.81, 2.13, 2.09, and 1.77 for corresponding cultivated areas. 
Cultivation apparently supplied the necessary growth-producing materials 
which enabled tlie formation of a many-hranched, round-headed tree as com- 
pared with the small spindling growth of sod-grown trees invigorated with 
nitrate of soda. 

The pears of New York, IT. P. Hedrick, O. H. Howk. O. M. Taylor, E H. 
Francis, and H. B. Tttket (New York Sta, Rpt. 1921, pt. 2, pp. Xf+fiS6, 
pis, 82 ). — Distinguished by the usual admirable color illustrations of Important 
species and varieties, this monograph, sixth in a series (E. S. R.. 38, p. 42) 
upon fruits grown In New York State, is devoted primarily to a consideration 
of varieties, their history, economic value, description, and synonymy. Com- 
prehensive Information is presented upon the history and uses of the pear, 
species and their characters, and culture in the United States in general and 
In New York In particular. In brief, this book constitutes a summary of the 
past and present knowledge of the cultivated pear. Rihllographlcal sketches 
of Manning, Wilder, Barry, Ellwanger, and other pioneers who have rendered 
conspinious service to pear culture in America are included In the form of 
footnotes. 
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Keeping pears sound, E. L. Ovebholsbe (Calif. Countrymm, 8 (1922), No. 7, 
pp. 3, 4, figs. 2 ). — Of three important factors concerned In the keeping of pears, 
namely, manner of pollination, degree of maturity at time of harvest, and 
temperature of storage chambers, the first two factors are shown to be of 
more importance than is usually accepted. 

A comparative study of Bartlett pears developed from self-and cross-pollinated 
blooms indicated that cross-pollination induced earlier maturity of the fruit 
and thereby affected the length of the storage period. However, when fruits 
in the same stage of ripening were compared, the effect of pollination was 
insignificant. 

That the time of picking has an important bearing on the life of the fruit 
in storage was indicated in a test of Hardy pears gathered at different Inter- 
vals — ^August 29, September 1, 10, and 21, and October 3 — the fruits keeping 
39, 75, 81, 95, and 52 days, r€‘speotively. The fruits of the first tl)ree pickings 
wilted badly, while those of the fourth harvest kept best Emphasizing the 
difficulty of defining the proper stage of maturity, the author suggests that the 
time when the deep green color of immature fruits assumes a faint yellowish 
tinge is a fairly reliable indication of picking maturity. 

The relation of temperature was shown In tests with Comice r>ears, which 
kept in good condition for 138 days at 30® F., 125 days at 32® F., and 107 days 
at 36®. Immature fruits, on the other hand, wilted less, develoi>ed less scald, 
and attained a better quality when held at 36®. It is suggested that scald may 
be reduced by harvesting fruit at the proper stage, prompt removal to storage 
chambers, adequate ventilation in storage, and wrapping the individuals in 
odorless oil-impregnated wrappers. 

Tabulated data are presented for 38 varieties showing the average picking 
date and average length of life in storage. 

Infiuencc of grape training on fruit production, E. 0. Attctiteii and W. R. 
BALtAKD (Maryland Sta. Bui. 250 (1922), pp. 207-2SJ/, figs. 22 ). — This bulletin, 
consisting for the most part of information relative to various types of grape 
training, also briefly comments upon the results of a pruning experiment In a 
vineyard established on the station grounds In 1911. Five systems of training, 
namely, (1) Munson, (2) two cane Knlflan, <3) four cane Kniffln, (4) two wire 
umbrella, and (5) fan, were compared on six varieties planted 8 by 8 ft. Com- 
puted acre yields based on the average yield of 20 vines each of tliree varieties — 
Concord, Worden, and Lutie — show that the four cane Kniflin system was the 
most satisfactory. The Munson system, although resulting in good yields, 
is not deemed as useful as the four cane Knlffin, in that the trellis Is expensive 
to erect, and pruning, harvesting, and spraying operations are rather difficult. 
The average yields per acre for the three varieties as a whole, grouped according 
to treatments, were as follows : Four cane Kniflin, 447 tons ; Munson, 432 ; fan, 
3.82; two wire umbrella, 3.44; and two cane Kniflin, 3.11 tons. 

The rdle of the European grape (Vitis vinifera) In the origination of 
American varieties, H. B. Tukey (Avier. Boc. Hort. Bd. Proc., 18 (1921), 
pp. 30-36 ). — Careful study leads the author to believe that a greater proportion 
of American grapes contain V. vinifera parentage than was asserted In The 
Grapes of New York (B. S. R., 20, p. 940), wherein of 204 Important varieties 
54 per cent were thought to contain, and 10 per cent likely to contain European 
ancestry. It is suggested that varieties belonging to V. aestivalis bourquiniana 
probably owe their quality to an infusion of F. vinifera parentage. Certain 
characters, namely, quality, round or oval shape of berry, adherence of berry, 
and long keeping quality of fruit, considered indicative of F. vinifera parentage, 
were found in many American varieties hitherto believed to be of strictly 
American origin. An examination of field records taken on 28 Concord seed* 
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lings, obtained by self-pollination, showed two with round to oval berries, one 
with vinous flavor, one with meaty flesh, and three with berries strongly ad- 
herent, from which evidence it is deemed highly probable that the Concord 
contains both V, labrusca and F. vinifera ancestry. 

Grape pests and their control, K. MAller (Pebachddlinge und Ihrc Neu- 
ffeitliche Bekdmpfung. Karlarhue i. B.: O. Braunsche Hofbuchdruck. u. Verlag, 
1922, 2, ed., rev,, pp, [6]+213, pis. 2, figs. 10),— A, revised edition of a previously 
noted work (E. S. R., 42, p. 238), in which is Included a chapter (pp. 172-185) 
on the breeding of the grape. 

Cranberry growing in New Jersey, C, S. Beckwith (Neie Jersey Stas, 
Circ. IJfi {1922), pp. 89, figs. 28).— This circular presents constructive informa- 
tion relative to varieties, soils, preparation of bogs, planting, harvesting, store- 
liouses, sorting and packing, fertilizers, insects, diseases, and frost and tire 
prevention. Special attention is paid to the subject of water supply, with 
information concerning sources, necessity of adequate supplies, standard sys- 
tems, and construction of dams, canals, ditches, and gates. 

The almond industry in Italy and Spain, E. A. Foley {U. S. Dept. Agr., 
Bur. Agr. Bcon., Foreign Sect. Dpt. 22 (1922), pp, 2-f58). — Although largely of 
an economic nature, dealing with grading, marketing, and exporting features, 
this mimeographic report contains considerable information relative to the 
location ol almond orchards and the ehar<icter of production in dilferent s('c- 
tions of the Mediterranean area. 

A historic orange tree, B. T. Galloway (Jour. Heredity, 18 (1922), No. i, 
pp. 168-166. figs. 2 ). — A brief account dealing with the introduction of the 
navel orange into the United States, and commenting upon the erection of a 
memorial tablet in honor of the planter of the first navel orange trees in 
( -nllfornia. 

FORESTEY. 

Forestry, A. BOhler (Dcr Waldbau. Stuttgart: Eugen Vlmrr, 1918, rot, /, 
pp. A7/4-6*6*2, figs. 10; 1922, rot. 2, pp. XVI +679, pJ. 1, figs. 11).— A German 
text and reference book, baaed on results obtained by various forest research 
stations and upon practical experience. 

All investigation into the relation betwecMi height groutli of trees and 
meteorological conditions, W. E. Htley and N. Ciinliiik (Oxford Forestry 
Mem. t (1922), pp. 19, pis. 8).— This contribution from the School of Forestry, 
University of Oxford, relates to a study of the factors influencing the rate of 
growth in forest trees. 

Believing that height increment is a more accurate record of the rate of 
growth of trees tlian is the width of the annual rings, measurements were 
taken every few days during the summers of 1920 and 1921 upon the height 
increment of vigorous young trees of Sitka spruce, European larch, Corsican 
pine, and other species. Data were also obtained on the effect upon growth 
development of removing the top inch of soil about the base of trees and of 
cutting halfway through the base of the main stem. 

It was observed that the conifers studied could be arranged in throe <listinct 
groups In respect to time of maximum growth : (1) Corsican and westem 
yellow pines at the end of May; (2) Sitka spruce and Douglas and lowland 
firs in the latter part of June; and (3) European and Japanese larches from 
two to four weeks later than the other conifers. Correlation coefficients 
calculated between dally height Increments and various Important climatic 
factors indicated that temperature is by far the most important factor in de- 
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termining variations in the rate of growth. In Corsican pine the coefficient 
of correlation between lieight increment and maximum shade temperatui'e 
was +0.88±0.03. In the larch the correlation between Increment and tem- 
perature was negligible. Apparently a mean shade temperature above 66° F. 
depressed growth in this species, since in 1920 when the mean temperature 
did not rise above 66° and the water supply was abundant a strong positive 
correlation was recorded. The hours of sunshine and the amount of wind 
had comparatively slight effect The removal of the top soil from about the 
base of the tree was more effective In limiting growth in the case of the 
larch and the vSitka spruce than was the partial cutting of the main stem, 
while in the Corsican pine the reverse was true. The treated trees showed 
dally variations similar to lliose observed in the control trees. 

Contribution to the knowledge of the genus Populus, J. Graf (Beitrdgc 
zur Kcnntvis der Uatiung Populus. Inaug. Diss.^ Univ. Frankfort on the Main, 

1921, pp. 52, pis. 2. figs. 10). — This is a technical report of microscopical studies 
upon the new growth and the leaf and flower bud development of several 
sjiecies of Populus growing in the vicinity of Frankfort on the Mam, Ger- 
many. It was found that both the male and female flower buds an? differ- 
entiated in July of the prece<ling year. The male buds were distinguished 
from the female by greater thickness and length. 

[Forestry investigations at the California Station] {California Sta. Rpt. 

1922, pp. 88-95, figs. J ^). — A progress report (E. S. K.. 47, p. 648) upon investi- 
gations conducted during the year ended June 30, 1922. 

W. Metcalf found a wide range in the number of seeds per pound for Sequoia, 
from less than 100, (X)0 to over 800,000. Of several lots of Sequoia seed tested 
for viability, the best pave a final germination of 32 per cent in 90 days in n 
standard 20® C, germination chamber, while the majority of the lots ranged 
between 15 and 18 ]ier cent. Seed taken from 7 and 10-year-old trees gave 
respective germinations of 2 and 16 per <*ent, while that obtained from trees 
1,000 to 1,(K)0 years of age failed to germinate. 

Redwood seedbngs grown from seed sown in late November developed nmcli 
more rapidly during the tirst year than plants obtained from March and April 
sowings. The latter, despite their inferior size, were able to survive under 
held conditions. An examination by Metcalf of the experimental planting on 
<'Ut-over redwood land in Mendocino County showed a fairly high percentage 
of survival in all species, ranging from 1(X) per cent in Acer platanoides to 
80 8 in Frannus amerieana. 

Observations on the effect of exposure upon survival of planted seedlings 
showed no significant difference in favor of eitiier a northern or a southern 
slope. However, in the case of direct seeding much better success was obtained 
on the northern aspect. Measurements taken by Metcalf and E. Fritz in a 
grove of second growth redwood located on a fertile soil in Mendocino County 
indicated that this species is capable of making a very rapid growth under 
favorable conditions. In their ti fty-eightli year of life some of the trees had 
attained heights of over 150 ft. with diameters of 87 in. Measurements on a 
sample acre, details of which are presented In the text, showed a content of 
over 100,000 bd. ft. Even on relatively poor sites redwood was found to pro- 
duce heavy yields. 

Tests conducted by Metcalf with California nutmeg seeds showed that a long 
time is required for the germination of this species. Seeds planted in beds in 
December, 1920, did not begin to germinate until December, 1921, and were not 
actively germinating until March, 1922, 14 months after planting. Seeds with 
cracked coats failed to germinate at all, and no success was attained in at- 
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tempting to hasten germination by freezing, heating, or soaking. As empha- 
fifized by Fritz, nutmeg lumber is as durable as redwood or cedar, and because 
of its soft texture and lack of warping is valuable for cabinet making and for 
other highly specialized purposes. It is believed that the comparative rarity of 
the tree may be accounted for by the dioecious character of the blossoms. 

Time studies of logging operations (E. S. R., 47, p. 540) and the preparation 
of white fir volume tables (E. S. R., 45, p. 838) are again discussed. 

Reports of the director of the National Park Service to the Secretary of 
the Interior for the hscal years ended June 30, 11)31 and June 30, 
1022, S. T. Mather and A B. Cammerer {V. S. Dept, Int„ Rpts. Dir, Natl. 
Park Serv., 1921, pp. S06, pis. IS. fip. 1; 1922, pp. 173, pis. 12, ftff. /).— These are 
the usual annual reports (E. S. R , 44, p. 641), containing information relating 
to the development of the national parks, witli statistical information relative 
to the number of visitors, construction activities, etc, appended in tabular form. 

Report of the director of forests for the six nioiitlis ended Deeeinber 31, 
1021, E n. P. Swain {Queensland Dept. Puh. LamU, Rpt. Dir. Forests, 1921, 
pp. 17). — An administrative report for the sixmionths Tieriod ended December 
31, 1921 (E. S. R., 40, p. 340), presenting information relative to silviculture, 
forest protection, surveys, organization, revenues, and expenditures. 

Aiforestation in Korea [Chosen], V M. Roxnv [Scot. Gcogr. Mag, 39 
(1923), No. 1, pp. 3-6, figs. 2) — A brief article of a general nature describing 
the extensive and successful ('fforts on the part of the Japanese Government 
in afforesting the denuded highland.s of Chosen. It is estimated that about 
150,000,000 seedlings are being set each year 

The forest resources of the Far Eastern R<‘pwblic (Washington, D. C : 
Flpec. Deleg. Far East. Repnh , 1922, pp 12, pi 1) - A briel slateineid concerning 
the extent, distribution, composition, and expected use of the forests of that 
section of Siberia known as tlie Far Eastern Republic 

DISEASES OF PLANTS. 

Plant pathology {California Bta. Rpt. 1922. pp. 11H-I2lf, hi2-13Jf, 133-138, 
figs. 3). — B. A. Rudolpb, studying the brown rot of .iprlcots caused by Sclero- 
tinia vincrea, has found that the critical or strategic period of spraying 
with Bordeaux mixture is in the spring. Just ladore and during the blooming 
period. A strong Bordeaux mixture, 7-8-50, lias proved more effective for 
the control of brown rot of apricots than the standard mixture Lime sulphur 
is said to seriously damage apricots, and on this a(‘count it is not recom- 
mended. 

A bud dying of apricots that is not due to parasitic attack but Is ap- 
parently connected with the nutritional and growth relations is described b.^ 
W. T. Horne. 

E. H. Smith reported that brown rot (l\Uhiacystis) may inDnl tli(‘ crown 
of the roots of stone fruit trees 7 (»r 8 years old, provided the fungus comes 
in contact with a cut or bruise on the bark when soil and moisture conditions 
are normal. A disease of pear trees similar to the eastern rough bark on 
apples caused by Phomopsis malt is reported, and a brief account Is given of 
the Slotting of the bark in the fruiting wood of peach, due to the bacterial 
spot organism. 

In an account of some strawberry diseases Horne describes a disease of 
strawberry the cause of which is not definitely determined. Infected plants 
show abnormal growth of dwarf leaves and a generally unthrifty condition. 
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B. H. Phillips and B. H. Smith, studying fig diseases, have found that fig 
smut is apparently transmitted by Insects, and the control of this disease is 
largely an entomological one. 

Notes are given by R. B. Smith on the improvement of Nicodust, which is 
said to be becoming quite extensively used in California. 

For the control of pear blight cankers L. H. Day conducted a series of ex- 
periments testing the scarification method frequently recommended. This con- 
sists of the removal of a thin layer of the outer bark over the infected area be- 
fore the disease has penetrated to the cambium, and then applying a disinfectant 
that will not injure the exposed healthy bark. A few trees were treated in this 
manner in 1021, but the results were so inconclusive that they were repeated 
on a larger scale in 1922, a large number of disinfectants being tested. For- 
malydehyde, 37.3 per cent, gave results that are quite promising for its further 
use, and caustic cresol soaps also gave favorable results. Formaldehyde is said 
to have given 90 per cent control of semiactive hold-over cankers during the 
winter, but results of treatment after resumption of growth were not so prom- 
ising. 

A. H. Hendrickson is reported to have successfully used ferrous sulphate 
applied in contact with the roots of i^ear trees for the cure of chlorosis. 

W. P. Tufts and Day tested the scarification method mentioned Jibove for the 
control of bacterial gummosis of stone fruits, and found that 1 part formal- 
dehyde to 5 parts of 50 per cent wood alcohol gave promise in the control of the 
disease on apricots and almond trees. With the cherry and plum trees, this 
concentration killed the cambium, but it was thought that 1 part formaldehyde 
to 10 parts water would be safe to use with tliese species. 

A brief account is given of an experiment by Hendrickson on the c(mtrol of 
Armillaria by the isolation of trees with barriers composed of concrete ex- 
tending to depths beyond where the cro.ssing roots are found. A mimb(‘r of 
species of pear stock planted in diseased areas in connection with this experi- 
ment have remained in a healthy condition for a period of two years l^runus 
davidiana was found susceptible to attack, and it is said that this si)ecies can 
not be recommended as an Arm ill aria-resistant stock. 

J. P. Bennett has carried on some experiments on the respiration of potatoes 
in relation to the occurrence of blackheart in storage, from which it appears 
that the rate of respiration decreases with decreasing temperature from 40 to 
5° C., and then Increases from 5 to 0®. The temperature-time-oxygen relation in 
the production of blackheart appeared to be fairly definite. The injury leading 
to the development of blackheart Is believed to be due to anaerobic pi'oces.ses 
in the tissues. 

[Plant disease investigations at the Citrus Experiment Station] (Cali- 
fornia Sta. Rpt, W22, pp. 72-115, 76, 77). — Comparisons have beeJi made by H. S. 
Fawcett and Camp between Bacterium citriputeale, the cause of black pit of 
citrus fruits, and B. citrarefaciens, the cause of citrus blast. It was found that 
the organisms have the same reaction in ordinary culture media, as well a.s 
presenting the same reaction of H-lon concentration, and when used in Inocula- 
tion tests they produce identical lesions. 

The internal decline of lemons investigated by E. T. Bartholomew showed 
that leaves may draw water from the fruits to such an extent that the fruits 
may decrease in size, that the excessive withdrawal of water by the leaves may 
cause temporary or permanent cessation of growth of the fruits, that the rate 
of Increase in acidity and percentage of water is comparatively small after the 
lemons have reached a diameter of 4 cm, (1.6 in.), and that there Is practically 
no difference In the water content or in true acidity of the Juice between the 
two ends of a normal lemon, while those showing a decline may have as much 
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aft 30 per cent less water In the blossom-end than in the stem-end half of the 
fruit. Experimental plats and other investigations have shown that the in- 
ternal decline of lemons is probably brought about by water relation, and that 
the trouble does not progress and spread in the tissues after the lemons are 
removed from the tree. 

While studying the internal decline of lemons Bartholomew found a black 
discoloration and breaking down of lemon fruits In storage that is considered 
due to a species of Alternaria. 

Prom an examination of shellbark of lemon trees Fawcett has concluded that 
a fungus may be a contributing factor In this respect. 

C. O. Smith has continued studies on walnut bacteriosis, and has demon- 
strated that pollen may carry the organism producing the disease. Tests of 
commercial varieties of English walnut to determine the resistance to blight 
have shown but little difference, and any apparent resistance is believed to be 
due to a lack of inoculation rather than to a resistant character of the tree. 

J, T. Barrett and L. D. Batchelor Investigated the cause and distribution of 
crown rot of walnuts and found that both crown and rf)ots may be involved, the 
infection taking place in the crown first, then spreading to the roots. This dis- 
ease is said to be serious in two sections in southern California, and it also 
occurs on the black walnut root {Juglann aaltfornica), 

Smitli reports a study of tbe resistance of Prunus stocks iu crown gall. 
P. mume has tlius far shown a liigh resistance to artificial inoculations. 

Barrett reports that Bordeaux mixture has given promising results for the 
control of bacterial guramosis of stone fruits. 

Fawcett has studied the effect of temperature on parasitic organisms, most of 
the investigations having been done with Pythiacystis citrophthora, the cause 
of brown rot. It has been found that this decay can be prevented on fruit by 
washing it in water at 115® P. for a minute or more, or at 120 or 125® for one- 
half minute. The development of brown rot was prevented on Iieavily infected 
fruits stored at 00® if tbe fruit was treated with water at 115® for two minutes 
at any time within eight hours from the time of infection. 

Smith found in inoculation ext)eriments with the olive knot organism that 
characteristic lesions were produced on Adelia acuminata, Chionanthus vir- 
ginu'u, Fni.r'inu.^ t^eluinia, F, flonbunda, Jasmtnium primuhnium , and Onman- 
thus aquLfoUuni, although the knots were not so large as in check inoculations 
on the olive. 

H. J. Quayle and H. Knight report that corrosive sublimate at a .strength of 
1:2,000 is the most satisfactory method of treating fumigation tents for the 
prevention of mildew. 

Batchelor has given an account of a variety ot walnut which is said to 
combine many of the good qualities of some of the leading commercial varieties, 
and as it blooms late in the season avoids liability to spring frost. 

Aju investigation of frost injury to young figs was carried on by J. C. John- 
ston, and it was found that damage was practically confined to fig trees not 
over 5 years of age. Severely pruned trees showed more Injury than un pruned 
trees under the same conditions. 

A study was also made of the splitting and souring (»f figs, particular atten- 
tion being paid to the structure relation of the fruit to the susceptibility of 
splitting. The kinds of sugar, the nature of the colloidal material, and the 
nature of the enzyms occurring in the fruit are also said to have an Important 
bearing on this trouble 

Lightning injury to potato and cabbage, 0. R. Obton (Phytopathology, 11 
(1921), No, 2^ pp. flg* i). — Observations are recorded as made August 29, 
1919, on potato plants supposedly struck by lightning at Gerard, Pa., nine days 
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previously, and as made August 1 of that year on headed cabbage showing 
much the same symptoms. Some of th^e are indicated as probably diagnostic, 
in particular the decrease in severity from center to circumference of the area 
affected, also the hollow and whitened condition of the pith a little above the 
ground, 

Effect of external and internal factors on the germination of fungus 
spores, W. L. Doran {Bui. Torrey Bot. Cluhy ^9 {1922), No. 11, pp. $13-4140, 
fl08. 2; also New Hampshire Sta. Rei. Contrib. 19 {1922), pp. 313-340, figs. 2 ). — 
In connection with investigations on the life history of several species of fungi, 
studies are reported on tlie germination of conldla of Ventura inaequalis and 
Solerotinia fructigena; spores of Alternaria solani, Botrytis cinerea, and 
Rhizopus nigricans; aeciospores of Oymnosporangium olavipes; and teliospores 
of Puocinia malvacearum. 

It was found that spores of parasitic fungi germinate better when obtained 
from the living host than when grown on artificial media. Mature spores 
germinate through a wider range of environmental conditions than Immature 
ones, and freshly mature spores through a wider range of environmental con- 
ditions than old spores. As the si)ore8 age, vlflhilit.v at first decreases sharply, 
after which it Is only gradually lost. Longevity of spores is said to be de- 
l>endent upon conditions of storage after detachment from the host, and 
moisture is of more importance than temperature in its effect on the length 
of the life of the spore. Considerable difference was observed on the germina- 
tion of different kinds of spores under maximum and minimum temperature 
conditions, and the nearer all conditions are to the optimum the shorter will 
be the time required for spore germination. Competition or crowding Is said 
to inhibit spore germination, probably through an insufficient oxygen supply. 
Spores of the different fungi studied germinated in either light or darkness, 
and precipitated moisture was found to be unnecessary for the germination of 
some spores if water vapor was available. 

Studies on mosaic, B. T. Dickson {Abs. in Phytopathology, 11 {1921), No. 4* 
p 202). — Mosaic is now known in 80 genera of 10 families and mosaic-like 
diseases in 8 genera of 5 families True mosaic histological symptoms are 
hyperplasia of palisade parenchyma in light areas, reduction of chlorophyll 
content in those areas, and, generally, an increase in trichomes and glandular 
hairs. On the other hand, there is frequently a hypertrophy of palisade tissue 
In dark areas due to hyperpla.sla. There is definitely less carbohydate in the 
light parts. Mosaic of Vicia faba is described, and raspberry mosaic is dif- 
ferentiated from yellows. No mosaic of the Cucurbltaceae has been found in 
Quebec by the author. 

On the use of the acetates of copper as fungicides, O. Butler and T. O. 
Smith {Phytopathology, 12 {1922), No. 6, pp. 279-289, fig. 1; also New Hamp- 
shire 8ta. 8ci. Contrib. 20 {1922), pp. ^9-289, fig. 1). — The authors claim that 
acetates of copper are excellent fungicides and deserve special consideration 
when a colorless deposit is desired. They are said to be less injurious to the 
plant than the cuprammoniums and are preferred to them. 

Based upon sludles of neutral and basic acetates of copper sprayed on glass 
plates, dried, and 8ul)Jected to artificial rain, basic acetate of copper was 
found to adhere much beter than the neutral acetate of copper. An addition 
of gelatin to the solution was found to Increase the adhesiveness of the 
acetates very markedly, the greatest benefit occurring to the neutral acetates. 

Formulas are presented for two strengths of copper acetate, the weaker being 
intended for use when the acetate is employed in place of cuprammonium, 
and the stronger when it is desired to use a colorless lungicide in lieu of 
Bordeaux mixture. 
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[Cereal disease Investigations in California] (California 8ta, Rpt. 1922, 
pp. 24-28).— W, W. Mackle and Briggs report that copper carbonate dust 
proved very effective for the control of bunt on wheat. Tests made in the 
greenhouse showed that wheat so treated sprouted quicker and made 25 per 
cent more weight of seedlings In six weeks than seed dipped in chemical 
solutions. 

Notes are given on hybrid wheats resistant to stem rust, immunity to bunt 
in selections of wheat, wheat varieties resistant to stem rust and leaf rust, 
and Mackie and P. B. Kennedy report the occurrence of stripe rust on a con- 
siderable number of species of grasses. 

Mackie claims tliat resistance to barley scald (Rhynchosporium secalin) is 
maintained in a number of varieties under investigation. It has been found 
that barley scald may be controlled by time of seeding, little or no disease 
appearing on sowings made after January 20. 

A modification of the concentrated formaldehyde method of seed treat- 
ment* (i. W. lliTNGKRFORD (Phytopatfwloyy, 11 (1921), No 3, pp. UfU, 130). — 
"I’lie concent ra ((Ml fnrnial(lehy(i(‘ method of seed treatment as iiroposed by 
Haskell (E. S. U., .‘>0, p 218) and as (Munmonly used, emplojing equal parts of 
40 per cent formaldehyde and water at the rate of 1 qt. to 50 bu. of oats, 
being objivtionable on account ot throat irritation during its application, a 
modification of the plan has been tested out for threi* years and has proved 
satisfactory. Tlie liaaitment consists simply in using 10 parts water to 1 of 
formaldehy de. The solution is apiilied more exeidy, does not necessitate dry- 
ing, and is free from disagreeaihe etlects even when ajitilital in a closed room. 

Preliminary experiments on injury to wheat from seed treatment in 
Washington, (J, L. Zundkl (Phytopatholoyy, 11 (1021), No 2, p lOS ). — Samples 
of wheat from many localities in the Pacdic Nortliwe.^t, especially from Wash- 
ington, were treated with u standard eoppiu- sulphat(‘ solution (I Ih. to 5 gal. of 
water) lor 10 minutes. The resulting seeii injury varied from 12 to over 60 
piT cent, hut hand-thresluHl wheat was very slightly injured When treate<l 
witli formaldeliyde s(jlution, 1.40, the injury ranged from 8 to 80 per cent, 
\aryiiig vvitli tlie seed lot of a given variety and with tla* manner in which the 
seed was tlireshed. When the high speed cylinder macbiiK*s are used very dry 
grain sustains numerous small cracks that allow tlie fungicide to reach the 
germ and cause injury. Wheat dipped in a lime solution for from 3 to 5 
minutes after treating with copper sulphate sustains but little injiiiy, and less 
after formaldehyde. In each of 5 field tests lamefuial r(*sults were obtained 
by the use of the lime bath. 

The bacterial blight of the bean: A systemic disease, W. H. Burkholder 
(Phytopathology, 11 (1921), No. 2, pp. 61-69). — Bacterial blight or haetoriosis 
(BacteHum phaseoH) mentioned previously (E. S. U, 37, p. 840), a common 
and widely distributed disease, has increased until it is one of tlit' serious bean 
diseases present in all beuu-producing sections, causing crop hisses estimated 
at 3 to 8 [ler cent. It is of more importance according to field surveys than 
anihracnose in New York. It is believcHl that the systemic nature of bacterial 
blight, evidence of which, as gathered in New York State and as here presented, 
accounts in large measure for the various anomalies met with in this disease. 
Unlike many of the parasitic plant diseases there are different symptoms, de- 
pending upon a variety of midltions not clearly understood. Both usual and 
unusual symptoms are described in some detail, as is also the systemic invasion 
whicli probably occurs wherever the disease is found. Probably in a large 
majority of cases the hil urn-infected seeds carry the bacteria over winter. 

Experimentation is detailed as showing the ability of B. phaiieon to travel 
by way of the vascular system of the <‘otyledonary node to the leaves of the 
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bean plant and there produce lesions ; also as proving the systemic nature of 
the bacterial blight and the capability of the hllum-infected seeds to pr(Mluce 
blighted plants. 

When inoculation experiments were conducted with bacteria taken from pure 
cultures, negative results were very frequently obtained. It is thought that 
B, phaseoB probably loses its virulence very rapidly In culture. In making 
inoculations with the organism from infected plants good infection resulted in 
the majority of cases. 

Further observations on a bacterial root and stalk rot of field corn, 

H. R. IlosEN {Phytopathology, 11 (1921), No. 2, pp. 7Jt-79, figs, 4 ). — Since the 
publication of work previously noted (B. S. R., 41, p. 747), the author has 
carried on work involving both studies and observations on disease symptoms, 
the extent of injury, corn varieties attacked, and artificial infections. 

The bacterial disease of field corn appears as a localized rotting of roots 
and lower nodes of the stalk, and as spots on sheath, blades, and husks. Seven- 
teen varieties of field corn and one variety of sweet corn are known to be sub- 
ject to the disease. In one locality the extent of damage in mature corn, result- 
ing in the death of the stalks, varied from 10 to 30 per cent. Fifteen series of 
isolations revealed a white, rapidly growing bacterium. Artificial infections 
are reported on more than 100 plants, resulting in nodal rot, root rot, and 
leaf spot. 

On forms of the hop resistant to mildew, V, K. S. Salmon (Ann. Appl. 
Biol., 8 (1921), No. 3-4^ pp. 146-163). — Further observations (E. S. R., 45, p. 
543) made during 1920 and reported in this article bring this work (after 
the seven seasons 1914-1920, inclusive) to a close. The facts observed during 
1920 are followed by a general summary of the total results. 

The wild hop (Ilvmulus hipnilus) is compo.sed of n number of forms which 
show distinctive pliysiological or constitutional characters, as measured by the 
gi*ade of susceptibility to the attack of the mildew (8ph4ieroiheca humili). 
These characters vary from extreme susceptibility in open or greenhouse 
conditions to a high degree of resistance in the open and comi>lete immunity 
in the greenhouse. Of 291 9 seedlings 56.70 per cent show extreme sus- 
ceptibility, while 6.19 i)er cent are commercially resistant in the oixm. The 
remaining seedlings fall into groups representing intermediate grades. 

Of 480 seedlings, S and 9, 5.63 per cent are completely immune, and 1.46 
per cent seml-inimune under greenhouse conditions. The majority of the 
seedlings which show CH>mplete immunity under greenhouse conditions show 
a higli degree of resistance in the open. 

The distinctive degree of susceptibility possessed by a seedling, both as 
shown in the open and under greenhouse conditions, has shown no change 
after the plant has i)een cultivated for five yeans in a manured hop garden. 

Degeneration in Colorado potatoes, E. P. Sandstkn and C. M. Tompkins 
(Colorado 8ta, Bui. 278 (1922), pp. S-15, figs. 8). — A report is given of investi- 
gations conducted to determine whether or not degeneration, or the so-called 
running-out varieties of potatoes in Colorado, is of a permanent nature, 
whether it is influenced largely by soil and climatic conditions, and wliether 
it will disappear if degenerated tubers are planted In good soil and given 
the best of attention. 

The results of the study indicate that degeneration is caused primarily by 
a lack of proper seed selection. It Is largely Influenced by environmental 
conditions, the different types of soil and climate exerting a great Influence 
on the vegetative parts of the plant during the growing season. Diseases, 
under field conditions, cause degeneration to a marked degree through a 
decrease in vigor and yield. 
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From the results obtained it is concluded that de^feneration is not of a 
permnnent nature, but that degenerate tubers, if planted in fertile soils and 
given proper cultural care, will under favorable climatic conditions produce a 
crop of i>otatoes which is better than the seed planted. With degenerate 
stock, improvement will be in direct ratio to the amount of care given to 
seed selection by the grower. 

Bacillus atrosepticus, the cause of the blackleg disea.se of Irish potatoes, 
H M. Jennison {Phytopathology, 11 (1921), No. 2, p. 104). — The potato blackleg 
disease (B. atroHcpticus) was studied by the author as occurring in Montana, 
beginning in 1913. During the next two years about 40 isolations of the 
blackleg pathogen were made in studying the relationships of the parasite. 
Later subcultures of the strains studied by authors named, together with 
strains of the blackleg organism isolated in Maine, were obtained. In 1935 
an exhaustive study of the parasites was begun at the Missouri Botanical 
Darden, 12 dilYerent strains being investigated. As a result of this w'ork it 
appears safe to conclude that the several strains studied are specifically 
i<lentical. A revised description of B. atroseptirus yields the group number 
221.1133033. 

Phonia on sweet sorghum, E. Kocn and O. IIitmbold (Phytopathology, 11 
(1921), No. 7, pp. 253-268, ph 3, figa. 3).- “Sorghum infected with Phoma was 
collected in different sorghum-growing States during five successive years, the 
fungus (a sfKH'ies as y(‘t only ])artly d(‘terniined) being found on the leaves of 
seedlings and the leaves, seed luuids, and s(‘ed of mature sweet sorghum plants. 
The fungus remains viable on tlu‘ seed for a year, but tin* vitality is low at the 
end of two years. It has not been found \iable on dry infet'ted leaves two 
years (»ld. Of the 11 varieties of sorghum examined and tested, no variety 
lias been found whicli Is immune to the fungus. Thi‘ organism can grow on 
the leaves and stems of the forage sorgimm, brown dnrra, also on sugar cane 
and corn se^^llings, though in these cases it shows slight pathogenicity. 

The decay of sweet potatoes (Ipomoea batatas) produced by diflfereut 
species of Uhizopus, L. L. Harter. J. T... Weimeu, and J. I Laitritzen (Phyto- 
pathology, 11 (1921), No. 7, pp. 279-28/f) —The results of the inwulation experi- 
ments here described show Rhizopns nigncafia, R. tnfici, R. iiodosus, R. maydis, 
R. refiexm. R. artocarpi, R. delmnar, R. arrhizun, and R. oryzac to be para- 
sitic on sv\c(M potatoes, but R. chinensia and R. gncronporu'< are not. 

The different sptxdes can l)e roughly grouped into high, intermediate, and 
low terniieraturc forms. These resjie^Hive forms thri^e l)(‘st at temperatures 
varying from 30 to 40, 20 to 35, and 15 to 20® C. 

Experiments in spraying and dusting tomatoes, F. D. Fromme (Virginia 
Sla. Bnl. 230 (1922), pp. 15. figs. 5). — The results are given of spraying experi- 
ments conducted for the control of tomato diseases, in which Bordeaux mix- 
ture was employed in the senson.s of 1918 and 3919, and a dusting exiieriment 
conducted in 1922. 

In 1918 standard Bordeaux mixture and soap Bordeaux mixture were useil 
for the control of leaf blight and soft rot, and in 1919 additional experiments 
were carried on wltli soap Bordeaux mixture for tlic control of leaf lilight. 
The results of the exiK'riments in 1918 and 1919 indicated that spraying with 
soap Bordeaux mixture provided a satisfactory control of leaf blight and 
bacterial soft rot. The increase due to spmying ranged from 34 to 125 bu. 
I»er acre. 

In 1922 a copper lime dust containing 20 per cent monohydrated copper 
sulphate was applied with a hand duster, 7 applications being given during 
the season. Early blight did not become severe at any time during the season. 
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but late blight (Phytophtliora infestans) appeared on August 6 and rapidly 
spread throughout the area. A satisfactory control of late blight was obtained 
in these tests with copper lime dust, and It Is believed that the dusting method 
offers a practical means for the control of late blight for use in sections where 
that disease occurs. It is believed that the use of copper lime dust will be of 
advantage where objections are made against the preparation and application 
of Bordeaux mixture in small quantities. 

Studies on the apple canker fungus. — 1, Leaf scar infection, S P. Wilt- 
SHIKE (.4nw. AppL IHol., 8 (1921), No. 3-4, pp. J82-192, pi. i, /iffs. 2). — An inves- 
tigation of the biology of apple-tree canker carried on for some years at I^ong 
Ashton had for its ultimate object some means of control of this disease, pre- 
requisite to which was kucjwledge as to how the fungus enters the living tre(‘. 
Only incidental references are made to the literature of the subject, in view oT 
the summary already published by Cayley (B. S. R., 47, p. 349). 

The infection of the apple stem by the canker fungus through the leaf scars 
is described. The fungus appears to enter through small cracks which appear 
in the leaf-scar tissues in the autumn immediately after defoliation and in the 
si)ring when tlie buds are swelling. The possibility of preventing this infection 
by disinfecting the leaf scars with fungicides is discussed, and results of t>re- 
liminary trials are recorded. 

Brown rot of citrus fruit. — Its occurrence in South Australia on 
oranges, G. Samuel {Jour. Drpt. Ayr. So. Amt., 26 {1922), No 2, pp. 112-118, 
figs. 5), — Brown rot {rseudomonas citri) was first noted in South Australia 
in August, 1922, though present earlier in Victoria. The symptoms locally as 
described are said to be different from those noted In the United States by 
Smith (E. S. R., 19, p. 658). 

An experiment in the orchard having proved that llie fruit is infected from 
the ground, control methods are Indicated. 

Notes on the citrus-root nematode, Tylenchulus seinipeiietraus, L. 1*. 
Byars {Phytopathology, 11 {1921), No. 2, pp. 90-94, AO- — During 1914 to 
1917 the autlior, while investigating nematodes attacking plants, made observa- 
tions and studies on T. semtpenetrans, wliich parasitizes tlie rools of citrus 
species. Observations on its distribution in Florida, studies of tlie syinr)toms 
of the disease, and certain preliminary experimental work on control indicate 
that the organism may prove to be serious to the citrus industry. 

The author has found limited infection at Glen Saint Mary, Gainesville, and 
Brooksviile. At each of these places there has been considerable introduction 
of citrus stock from other States and even from fcreigii countries. 

In 1917, tlie author made wliat is thought to be a significant discovery of tlie 
nematode. TIjis was found on the roots of citrus seedlings wldcb had l>een 
cultivated in Brazil. Some of these were tangerines {Citrus uobilis deliohsa), 
but the majority were navel oranges (C. sinensis), or the speiles of clti’us, 
White Selecta, from which the Washington navel oranges are said to hav(i 
originated. It therefore seems quite possible that the nematode may iiave been 
introduced into the United States from Brazil. 

In 1915 the author placed the roots of badly infected young citrus trees in 
lots of three in water at different temperatures for various lengtiis of time. 
Citrus nematodes were afterwards found on trees treated at 120® F. for 15 
minutes, but none could be detected on those treated at any higher tempera- 
lure. Trees treated at 135 or 140® were dead, and tlie others usually showed 
ill effects from the treatments, which were given, however, at the time when 
the trees were actively growing. The results from this experiment may indi- 
cate practical possibilities in hot-water trk>atment for the (diminution of 
nematodes from nursery stock. 
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A lotus leaf spot caused by Alteruaria nelumbii n. sp., E. M. A. Enlows 
and F. V. Rand (Phytopathology, 11 (1921), No. 2, pp. 1S5-H0, pi. i, fig. 1). — 
The leaf disease of the Egyptian lotus (Nelumbium apecioaum) , first noted In 
1913 at Kenilworth, D. C., and in the autumn of the year at the New York 
Botanical Gardens, studied in the summer of 1914 and subsequently, and here 
described as caused by A. nelumbii, appears as very small, smooth, reddish 
brown flecks which later increase in size until they reach a diameter of 5 to 
10 mm. The tendency toward the formation of concentric rings is cliaracter- 
istic. The pathogenicity of A. nelumbii to lotus has been demonstrated by 
repeated isolation and successful reinoculation into healthy plants. No perfect 
stage was discovered, but the longevity of the fungus under laboratory condi- 
tions suggests that under field conditions it may also be capable of living for 
long periods in the conidi al stage. 

Field cultures of wood-rotting fungi on agars, B. E. Etter (Phyto- 
pathology, 11 (1921), No. 3, pp. 151-15i). — This article gives the apparatus 
needed for field inoculations, the method of packing the culture media for 
shipment, the media used, methods of inoculation, and the results obtained 
from the inoculations. 

The results obtained from both the eastern and western cultures show con- 
tamination from external sources to the number of 13 tubes out of 2,400 and 4 
out of 1,800, respectively, showing an average of only 0.4 per cent of contamina- 
tion. This indicate*® that cultures of wood-rotting fungi on artificial media can 
be satisfactorily performed in the field under varied climatic conditions if the 
precautions outline(i in this article are followed. 

ECONOMIC ZOOLOGY-ENTOMOLOGY. 

Animal life in field and garden, .1. H. Pabbe, trans. by P. C. Bicknell 
(Neto York: Century Co., 1921, pp. VJ-^391, figs. 92). — This is a translation of 
the author’s work from the French. 

The minds and manners of wild animals, W. T. IIobnaday (New York: 
Charlea Scribner's Sons, 1922, pp. X-fS28, pU. 20, figs. 3). — This is a popular 
work based upon personal observations of the author. 

Life zones and mammalian distribution, L. R. Dice (Jour, Mammalogy, 4 
(1923), No. 1, pp. 39-47) .— This is a (li.scu8sion of the subject as related par- 
ticularly to Alabama and California. 

An act to consolidate and amend the law relating to the protection of 
animals and birds, and to the introduction, acclimatization, and preserva- 
tion of animals and birds; and for other purposes (Brisbane, Queenaland: 
QovL, [1922], pp. 14).— The text of the law is given. 

Notes on the habits of the chipmunk, Tamias striatus lysteri, A. B. 
Kluoh (Jour. Mammalogy, 4 (1923), No. 1, pp. 29-32, pi. 1). — This is a report 
of observations made at Queen’s University, Kingston. Canada. 

Observations on wild rats in England, with an account of their ecto- and 
endoparasites, A. Balfour (Paraaitology, 14 (1922), No. 3-4, pp. 282-298, 
pis. 2, figs. 3). — Attempts by the author to secure a microorganism which could 
induce abortion or sterility in wild rats and which could be used in an anti- 
rat campaign gave negative results. An account, however, is given of certain 
microorganisms producing pathological conditions In the genito-urlnary tract 
of wild rats. A routine determination of rat parasites Including ectoparasites, 
helminths, intestinal protozoa, and hematozoa was undertaken, and has led to 
the discovery of a new species of Hymenolepis, has shown that Heligmoaomum 
brazilienae Is present in rats In England, and has also demonstrated the occur- 
rence of hemogregarinos in the leucocytes of black rats in this country. 
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A monograph of the pheasants, III, IV, W. Bkebe (London: H. F» d O, 
Witherbp, 1922, vols. S, pp. XVI+201 pis, 49; pp. XV-^242, pU. 56, flg. 1),— 
The third volume of this monograph of pheasants, of which the first two have 
been noted (15. S. R., 45, p. 851), deals with species of the genera Pucrasia, 
Catreiis, Phasianiia, and Syrmaticiis. and the fourth volume with species of the 
genera Chrysoloplius Ohalcurus, Polyplectron, Rheinardius, Argusianus, and 
Pavo. The (ourtli volume also includes a discussion of the care of pheasants 
in captivity (pp. 203-21G) and an index to the subject matter. The work, 
which is about 12X15,75 in., includes full sized colored plates of the forms, 
while their haunts are shown by photogravures, and there are numerous 
maps, etc. 

Recent progress in oiir knowledge of parasitic worms and their relation 
to the public health, W. Nicoll (Parasitology, 14 (1922), No. S-4f PP- 578- 
401 ). — This review of the subject; includes an eight-page list of references. 

Reversal of inhibition by atropin in caterpillars, W. J. Orozier (Biol. 
Bill., 45 (1922), No, 4) PP- 289-245 ). — This is a report of studies of the effect of 
strychnin and atroi)ln upon caterpillars of several specdes. 

Insect enemies of beets, J. A. Brock (Facts About 8iugar, 14 (1922), No. 18, 
pp. 852, 853; 15 (1922), Nos. 8, p. 58: 6, pp. 118, 119; 10, pp. 198, 199: 11, pp. 
220, 223 ). — A brief account of the more Importaid insect cmeinies of ihe siigur 
beet and means for their control. 

Insect pests of the cultivated cotton plant, I, W. W Fho<hj\'it (Agi. Gaz. 
N 8. V,'ales, 38 (1922), No. 12, pp. 868-866 ). — In this first pnper on the subject 
the author deals with the noctuld moths belonging to the genus Earias, of 
which eight s}>ecles m particular are considered. 

[Report on insect and insect control investigations in California! (Cali- 
fornia Sfa. Bj)t. 1922, pp. 75, 76, 81SS, 18Jf, 185, figs. 2). “-In mosquito work 
W. B. Herrns and S. P». Freeborn found that H was the largest number of eggs 
deposited by Anopheles inarulipennis at a separate laying, the total deposition 
being 491. An extensive outbreak of bark beetles on large holdings near Peb- 
ble Beach was investigated by E. C, Van Dyke, who found the infestation to 
consist chiefly of the red turpentine beetle, Ips plastographus Lee., and I. radiatae 
Hopk. 

Studies of the relation of leafhopper migrations to the time of sugar beet 
planting are reported upon briefly. It is concluded that curly leaf in the fog- 
belt district of the Salinas Valley may be reduced by discontinuing planting 
from March 1 until May 1 from Gonzales to Monterey Bay. In the fog belt 
from CInialar to Monterey the soil is usually too wet and the weather too cold 
and foggy to plant early. Experiments by H. H. Severin, W. J. Hartung, and 
E. A. Sell wing with nicotine dust for combating beet leafhopper have shown 
that one treatment of kaolin, lime, and Blackleaf 40 10 per cent, applied to 
an acre of beets, will cause a reduction of 84 per cent of the leafboppers in an 
isolated field. The minimum incubation period of the infected principle of 
curly leaf in the beet leafhopper was found by Severin to be four hours at a 
maximum temperature of 103® P., a minimum of 94*", and a mean of 100 and 
three days in the sugar beet at a maximum temperature of 103®, a minimum 
of 57.7°, and a mean of 80.3°. 

Work by W. V. Duruz with arsenate of zinc and 40 per cent iilcotln sulpliate 
has led to the use of these materials against the peach twig-moth, and of 
arsenate of lead dust, arsenical powders, Nlcodust, etc., In many localities. 
Blackleaf 40 gave 70, 95, and 100 per cent control when applied against the 
three stages of this pest, respectively, and liquid lime sulphur (Rex) gave 
good control against all three stages, the best results being obtained by spray- 
ing at full bloom, the percentages of control being 80.5, 71.5, and 87.5, respectively. 
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Work by E. 0. Esslg on the control of Baker’s mealybug (Pseudococcus man- 
timus Ehrh.) has shown a formula consisting of whale-oIJ soap (or 5 gal. 
liquid soap or soft soap) 40 lbs., crude carbolic acid (25 per cent) 5 gal., tree 
distillate (27 to 29® B.) 10 gal., and water to make 50 gal., to be the most 
satisfactory for a stock solution. Heat should be used in its preparation. For 
use it should be diluted 1 part to 20 parts of water and applied as a coarse 
driving spray under 200 to 300 lbs. pressure, great care being taken to drench 
thoroughly the limbs and trunks. 

Spraying exi>erirnenl8 by Duruz with the cherry fruit saw-fly (Hoplocampa 
cookei Clk.) show that the pest can be effectively controlled by an application 
of Blackleaf 40 in combination with miscible oil (Rex 35) or lime sulphur, as 
the blossoms are opening. Dusting with a new form of tobacco dust (Impco) 
as the blossoms are opening gave good control, and Nicodust slightly inferior 
control. In experiments by Duruz and Helbach, spraying with lime sulphur 
in combination with nicotln sulphate or dusting with Nicodust for the pear 
thrips failed to give satisfactory results in the orchards examined. Impco 
seems to have destroycfl a high percentage of thrips. The highest control was 
se^*ured with miscible oil (2-l()0 gal.) plus nicotin sulphate (0.75 pint-100 gal.) 
applied with a special nipple jet spray rod, using 300 lbs. pressure. 

Tests of the diffusion of hydrocyanic acid gas when heated and not heated are 
also briefly noted. 

Experiments with poisoned baits for grasshoppers, M. H. Swenk and 
E. E. Wehr {Nebraska Pi a. Bui 183 {1923), pp. 28, pfj. 1 ). — PiXperiinonts con- 
ducted during the summer of 1922, in which 22 different baits were tested, 
almost entirely with the tw^o-striped grasshopper {Mclanoplun bivittatus), are 
reported upon. 

The results obtained have IckI to the conclusion that beet pulp used as a base, 
w^hile 50 per cent cheaper than wheat bran, is only about 00 jier (*ent as attrac- 
tive, and that fresh horse manure has about the same degree of attractiveness 
as beet pulp. This has led to the recommendation that wheat bran be used as 
the base, since fresh leaves, although 22 per cent more attractive, are not 
suited for use as a base. Baits containing wdiite arsenic are 8 to 10 per cent 
more attractive Ilian baits containing Paris green, and are from 25 to 35 per 
<*ent more attracti^e than baits containing crude arsenic Falciuni arsenate is 
18 per cent more attractive than Paris green. Paris green is too expensive for 
use on a large scale, Kince it cost.s over three times as much as wdiite arsenic 
and is only 5 or C per cent more effective, and calicuni arsenate, wdiich is about 
eijual to white arsenic in efficiency, has its somewhat greater attractiveness 
offset by its one-third greater cost as compared with white arsenic. 

“ Crude arsenic Is slightly more efficient than Paris green and distinctly 
more efficient than white ansenlc or calcium arsenate, and is even slightly 
cheaper than w bite arsenic, but it has a deterrent effect w hen used in a grass- 
hopper halt that makes its use less preferable, on the wdiole, than the use of 
white arsenic. Crude arsenic kills the poisoned grasshopper very quickly, 
Paris green much less quickly, wdiite arsenic a little more slowly than Paris 
green, and sodium arsenlte and calcium arsenate considerably more slowly 
than w^hite arsenic. A fine light grade of white arsenic is, on the w'hole, to be 
recommended for use as the poison in grasshopper baits when a dry poison is 
used. Arsenlte of soda, made by boiling white arsenic and sal smla, forms a 
very efficient poison in grasshopper baits, more efficient in our test than any 
of the dry poisons, and is to be recommended for use. 

Bran mash without a special attractant added is attractive, but a good 
special attractant increases the attractiveness of the bait. Molasses not only 
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suits Indicate that the most satisfactory results are obtained from spraying 
with a reliable miscible oil Just before the eggs commence to hatch. 

“In cases of severe infestations this spray should be supplemented by an 
arsenical spray applied as soon as the eggs have hatclied. The use of lead 
arsenate in excess of 2 lbs. to 50 gal. or the addition of sirup does not mate- 
rially add to the efficiency of the spray. Miscible oil sprays when properly 
emulsified are considered safe to apple trees unless the spraying is preceded or 
followed by excessively cold weather arbitrarily suggesting 20® F. below zero 
as minimum temperature. Nicotln dust and liquid sprays of nicotln sulphate 
or Derrisine have given no practical control.” 

In 1922, 91.8 and 92.8 per cent of the eggs were destroyed by Dormoil and 
Dormant Solul)le Oil, resjHictively, each at a 10 per cent strength. 

Notes on the life histories of two Mesopotamian moths, Y. Ramachan- 
DRA Rao (But Ent. Reffcarch, 12 (1922), No. i, pp. 477-479). — ^These notes relate 
to Ocnerogyia amanda Stand., which is a pest of figs, and Theretra alecto L., 
which attacks the foliage of the grape. 

The European corn borer and Its control, 1). J. Caffritt and L. H. 
WORTHLEY (U. Dept. Agv., Farmertt* But 1294 (1922), pp. /Igs. 24)-— 

This publication has been prepared with a view to suimlying practical informa- 
tion on the European corn borer to corn growers, corn canners, dealers in green 
vegetables, and market and home gardeners. 

Insects in dried fruits: Experiments in sterilization for their control, 
K. C. McKeown (Agr. Qaz. N. 8. Wales, S3 (1922), No. 9, pp. 642--646; also in 
Fruit World Australasia, 23 (1922), No. 11, pp. 3S6-388, figs. £). — This is a dis- 
cussion of the dehydrating plant and of the effect of high temperature on in- 
festation by the Indian-meal moth in its several stages of development. In 
early experiments the fruit was treated at a temperature as high as 200® F., 
but it was found that this temperature could be reduced by more than 25 per 
cent without loss of efficiency, the most efficient temperature proving to be 145 
to 140® for 10 to 15 minutes. 

The control of the grub of the potato moth, J. T. Ramsay (Jour. Dept. 
Agr. Victoria, 20 (1922), No. 10, pp. 590-59 i, figs. 3.) — Control measures for 
Lita solancUa Roisd. are discussed. The author has found that a considerable 
measure of relief is obtained by immersion of the tubers in the emulsified oil 
compound known as Tuberol at a strength of 1 : 30. Sprouting is not affected 
by the solution, and immersion for five minutes is sufficient to render tubers 
immune from damage. It is estimated that 1 gal. of the compound is sufficient 
to treat 2 tons of potatoes. 

[An undetermined dipteran injurious to alfalfa in Prance], Denaifee 
and CoLLK (Jour. Agr, Prat., n. ser., $5 (1921), No, 41y P- 313, figs. Jg).-— This is a 
brief account of a deformity in the alfalfa plant due to a hypertrophy in the 
lower part of the leaves of the corolla which causes the tips to curve slightly 
inward, giving the flower a globular appearance, its petals being so arranged 
as to form a cone. This is caused by the presence of larvae of an undeter- 
mined dipteran, of which as many as 12 to 20 may be present in a single 
flower. 

The Coleoptera of Europe: Prance and the neighboring region, C. Houl- 
RERT (Les CoUopUres d' Europe: France et Regions Voisines. Paris: Libr. 
Octave Doin, 1921. vol. 1. pp. \V]+3S2, figs. 313; 1922, vol 2, pp. 
figs. 539).— In the first part of the first volume of this handbook (pp, 21-141), 
the author deals with the general morphology, nutrition, adaptations, and re- 
production; in the second part (pp. 148-‘2O0) with embryogeny, general biology 
of the larvae, and classification of the adults; while the third part (pp, 207-304) 
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consists of an illustrated account of the genera of the Coleoptera of Europe, 
which is continued through the second volume. The first volume includes a 
brief glossary (pp. 1-10) and a list of the principal coleopterists (pp. 11-13), 
and the second volume a bibliographical index of the anatomy and biology 
of Coleoptera (pp. 801-304) and of general and local faunas (pp. 304-313). 

The apple root-borer (Laptops hopel), C. French and L. Pilloud {Jour. 
Dept. Agr. Victoria, 19 (1921), No. 10, pp. 605-607, flgs. ^). — The author reports 
preliminary ex{)erlments with explosives for the control of this borer, which is 
probably the worst pest with which orchardists in Victoria have to contend. 
In this work gelignite was placed in holes, each 3 ft. deep and 3 ft. from the 
tree, there being from one to four holes to a tree. The new growth of the 
trees and the new roots of the affected trees have led to the conclusion that 
this treatment will prove successful, but exr)oriments must be continued for 
another year or two before its general use can be recommended. 

Beetles damaging seasoned timber, A. M. Altson (Timber Trades Jour., 91 
(1922), Nos. 2881, pp. 92.1 926, figs. 2; 2882, pp. 979-981, fig. 1 ; 2888, pp. 1042, 
1048, figs. 2 : 2884, p. 1106; 2.385, pp. 1170, 1171, figs. 2; also London: William 
Rider d f^on, Ltd, 1922, pp. 24, figs. 7). — ^^Fhis deals with the life history and 
habits of Lyctidae and Anobildae, with a note on their injury and remedial 
measures. 

The lead-cable borer or “short-circuit beetle” [Scobicia declivis Lee.] 
in California, H. E Burke, U. D Hartman, and T. E. Snyder (U. S. Dept. 
Agr. Bui. 1107 (1922), pp. 56, pis 10, figs. 15). -The authors first give a review 
of the injury to metals by boring jn8e(‘t8 throughout the world, including in- 
jury to lead fus(*s, and then discuss the damage to lead sheathing of aerial 
cables by f?. dcvlivis, a powder-post beetle of the family Bostrlchldae, investi- 
gations of which inswt, are considered at length. A rei)ort of the author’s 
study of the biology of this 8i)ecie8 (pp. 11-20) is followed by a discussion of 
control experiments (pi). 20-40), much of the data relating to which are pre- 
sented In tabular form. 

It api>ears that one of the most important injuries of insects to manu- 
facture<l articles of metal is that to the lead sheathing of telephone cables in 
California by iS. deciins This injury consists of circular holes about 0.1 
in. In diameter that penetrate the sheathing and allow the entrance of 
moisture, resulting In a short-circuiting of the wires and the resulting stoppage 
of service to the public, declivis normally lives in the wood of the live 
oak and other trees, requiring about one year to complete its development 
from egg to adult. During the summer season some beetles periodically attack 
the cables and cause damage. Practically all of the boring is done near the 
point of contact of the cable and the rings which suspend the cable from 
the messenger strand that supports it, due to the fact that the beetle must have 
a foothold from which to attack the cable. The experiments conducted in- 
dicate that the beetle is able to penetrate any lead alloy used as a cable 
sheathing or any poison or repellent placed on the sheathing. Beef tallow 
appears to be the best grease to place upon the rings to adhere to the beetle 
when it is most active and suffocate It. 

** Layers of friction tape impede the boring and thin sheets of copper, zinc, 
and steel prevent It. Sleeves of these metals can be placed around the cable 
at the rings, but the cost probably would be too great for general use. At the 
present time tallowing the rings Is the most promising method of control. 
During the season of 1921 It was found that the beetles were unable to j)ene- 
trate pure gum rubber. No definite results were obtained from experiments 
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with the various types of suspension rings. The beetles in the cages would 
not enter at any of them. It is believed that the new tyyie of ring, made of 
flattened steel-wire stock, galvanized, which the telephone companies are now 
installing, is better from the standpoint of preventing attack by the beetle than 
the older one.” 

An annotated list is given of 68 references to the literature, of which the 
first 55 relate to insects attacking or penetrating metals and the remaining 13 
to /Sf. dsclivis, Its biology and taxonomy. vThe Taxonomy and Morphology of 
the Larval Stages of ,iS>. decUvis is dealt with by A. G. Bfiving, in an appendix 
(pp. 49-54) ; and a Description of the Mature Adult of nS. declivis is given by 
R. D. Hartman (pp. 54-56). 

Boll weevil control with sirup (or molasses) and calcium arsenate, 

compiled by W. J. Mims (Enslei/, Ala : [Oowpi/cr], 1192J], pp. 15) — A compila- 
tion of re(‘ent Investigations on the subject. 

Bees for the horticulturist, ,T. H. Merrill (Topeka: Kans. S>tnte Hort. Soc., 
1922, pp. 2S) — A practical account Intended particularly for the horticulturists. 

On the life history of Melittobia acasta Wlk., a chalcid parasite of bees 
and w^asps, F. B. Brown (Parasitology, U (1922), No. 3-4, pp. 349-310, pi. 1).~- 
This is an account of a chalcid that is ectoparasitic upon a number of species 
of Hymenoptera and upon the pupae of certain flies. The data presented are 
based upon rea rings made in the laboratory. The paper includes a bibliography 
of 17 titles. 

California gall-making Cynipidae, with descriptions of new species, 

T. McCracken and D. Egrert (Stanford Univ. Pubs., Univ. 8er., Biol. Sci., 3 
(1922), No. 1, pp. 10, pis. 2). — This deals with 110 species of California cynipld 
gall insects, of which 21 are described as new. 

The conifer spinning mite on Sitka spruce (OlJgonychus (Paratetra- 
nychus) ununguis Jac.) , N. Ounliffe and G. B. Ryle (Quart. Jour. P'orcMry, 
17 (1923), No. 1, pp. 359-362, figs. 2). — ^A brief account of this mite, which has 
recently been found in large numbers attacking young Sitka spruce trees in 
Bagley Wood, near Oxford. 

foods— HUMAN NUTEITION. 

Further contributions to the knowledge of organic foodstuffs with 
specific action, XIII— XVIII, E. Abderhalden et al. (PflilgePs Arch. Physiol., 
194 (1922), No. 6, pp. 641-613, figs. 5; 195 (1922), Nos. 1-2, pp. 1-21, figs. 19; 
3, pp. 199-^226, figs. 4; 4-^, PP- 4S2-4S6, figs, n).— These six papers continue the 
series previously noted (E. S. R., 47, p. 859). 

XIII, The deficient oxygen supply of the cells as cause of the phenomena 
of alimentary dystrophy in pigeons, E. Abderhalden and E. Wertheimer (pp. 
647-673). — In this paper the question of the impaired gaseous metabolism of 
the cells in polyneuritis is again considered, and experiments are reported 
which indicate a heightened susceptibility to oxygen deficiency in pigeons fed 
on polished rice. Two pigeons, one normally fed and one fed polished rice, were 
placed in a large bell jar from which the air was gradually withdrawn. In 
three such experiments the bird on the polished rice diet showed the effects 
of the insufficient air supply much sooner than the normal bird, and also re- 
covered more promptly when air was again admitted to the Jar. In a similar 
experiment in which a fasting and a normal bird were used no such difference 
could be detected. 

This paper also contains a lengthy discussion of the paper by Hess in 
which it is reported that symptoms identical with polyneuritis can be induced 
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In pigeons by the Injection of potassium cyanid (E. S. R., 47, p. 168). A 
repetition and extension of this work Is reported with the following results : 

Active yeast preparations had no effect on the symptoms induced by cyanid 
injections. A heightened instead of a lowered metabolism followed the injec- 
tion of cyanid. The gaseous metabolism of cyan id-poisoned pigeons was not 
lowered appreciably, nor was it altered on the administration of yeast. Pigeons 
maintained on polished rice showed no greater sensitiveness toward potassium 
cyanid than normally-fed pigeons. It Is concluded that there is no resemblance 
between the phenomena of cyanid poisoning and those following polished rice 
feeding. 

XIV. E. Abderhalden and E. Gellhorn (pp. 1-21). — This paper reports the 
results of a study of the effect upon the smooth, striped, and heart muscle 
of frogs of various extracts of yeast, including water and alcohol extracts of 
fresh yeast, the alcohol extract of hydrolyzed yeast, and the dialysis fractions 
of autolyzed yeast. The significant feature of the findings reported is that 
while some of the extracts showed only a paralyzing negative inotropic action 
and others in similar concentration were able to stimulate the various muscles 
tested, the extracts which had the stimulating effect wore in all cases protein- 
free. Certain of the extracts, also protein-free, had the power of dilating 
the pupils the enucleated eyes of frogs, either directly or indirectly through 
increasing the effect of adrenalin. 

XV. Feeding experiments with artificial Ip prepared orpamc foodstuffs and 
irtth indiridvni constituents of these foodstuffs with and without the addition 
of nutramins, E. Abderhalden (pp. 190-220). — In this investigation the question 
of the niitritne value of different amino acids and the possibility of substitut- 
ing the hydrolysis products of proteins f*)r the proteins themselves, wliich 
was the subject of an earlier investigation (E. S. R., 25, p f>2,), is considered in 
the light of the newer knowledge of nutrition. On account of the cost of ma- 
terials, mice and rats were used instead of dogs as experimental animals, and 
the changes In weight were followed in general in place of determinations of 
the nitrogen balance. Preliminary experiments showed that for a short time 
mice and rats could be kept In weight and nitrogen e(iuilibrium on a mixture 
of various amino acids, glycerin, fatty acids, salts, and water, but that the lack 
of nutramins [vitamins] soon made itself apparent. The addition of small 
amounts of yeast, together with butter, liver oil, etc., remedied this deficit 
and made the diet suitable for use in determining the biological value of the 
different amino acids. 

The results obtained by omitting one after another of the purified amino 
acids in general confirmed the earlier conclusions. Tryptophan and cystin 
proved indispensable. Tyrosin and phenylalanin could be used interchangeably, 
but one or the other was necessary. Lysin, arginin, and histidin were not 
replaceable. Nor-leucin and isoleucin could be replaced by true leucin 
( a'aminoisobutylacetic acid). The entire absence of 6-carbon monamino acids 
resulted in a loss of body weight. Aspartic and glutaminic acid were indis- 
pensable, but glycln, alanln, and oxyglutaminic acid appeared to be replace- 
able. Lack of pur Ins and pyrimidln bases and of cholesterol was apparently 
without effect, at least for the length of time covered by the experiments. 

XVI. Comparative studies of the action of heated and nonheated bran and 
yeast and of organs of normally nourished pigeons and those fed on polished 
rice, E. Abderhalden (pp. 432-459). —This paper consists principally of a lengthy 
discussion in which an attempt is made to explain the phenomenon of the 
deficiency in oxygen supply In avian polyneuritis. The effect of vitamin B 
on cellular metabolism is considered so marked that the name “ oxygene ” is 
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suggested as most appropriate for this vitamin. While arriving at no satis- 
factory explanation of the mechanism of its action, the Impression is given that 
its function is that of a stimulant to the metabolic processes. 

XVIT. E. Abclerhnlden and E. Wertlioliner (pp. 460-479). — In an effort to ex- 
plain the increased sensitiveness to a lack of oxygen of pigeons fed polished 
rice, as noted in Paper XIII, a series of exi)erlment8 was undertaken, the 
scope and results of which may be summarized as follows : 

On exposing a normal and a polished rice-feil pigeon to air excessively rich 
in carbon dloxld, results similar to those reported In Paper XIII were ob- 
tained, the normal pigeon being able to withstand the harmful effect of ex- 
cessive carbon dioxid much longer than the pigeon fed polished rice. Pigeons 
thus treated were then placed in a respiration chamber and the carbon dioxid 
output determined. No difference could be noted between the normal and the 
rice-fed subjects. Respiration in polyneuritic pigeons was much slower than 
in normal, particularly after paralysis had set in. In preliminary experimentvS 
with human subjects, it was found that exposure to the rays of a quartz 
mercury vapor lamp caused a temporary increase in the respiration of the red 
blood cells. Similarly, exposure of polyneuritic pigeons to ultraviolet light 
caused a temporary Increase In metabolism and rise in temperature. Poly- 
neuritic pigeons showed a heightened sensitiveness to parenteral injections of 
adrenalin. 

Polyneuritic pigeons proved as capable as normal pigeons of synthesizing 
ornithuric acid following the feeding of benzoic acid. The pulse rate of pigeons 
fed for some time on polished rice was much slower than that of normal 
pigeons. 

XVIII. Experimeiiti^ with pnriffed foodstuffSy B. Abderhalden (pp. 480-486). — 
Typical symptoms of polyneuritis were induced in pigeons by the following 
diet: 5 gm. of carefully purified casein, 10 gm. of pure maltose, 5 cc. of olive 
oil or I gm, of stearic and palmitic acid and 1 cc. of oleic acid, 1 cc. of glycerin, 
and 5 gm. of a salt mixture containing 1 part of magnesium sulphate and Iron 
nitrate, 1.5 parts of sodium chlorid and sodium phosphate, 2 parts of calcium 
phosphate, 4 part.s of pota.ssium phosphate and calcium carbonate, and 0.1 part 
of sodium fluorld and sodium iodld. 

Studies on vitamins B and D, C. Ft^nk nnd J. B. Baton {flour, Metaholic 
Research, 1 {1922), 'Mo. 6, pp, 737-775, tUfs. 16 ). — ^This pai')er consists of brief 
reports of experiments on the rOle played by vitamin B in metabolism and a 
comparison of the properties of vitamins B and D. 

The method adopted as most satisfactory for the vitamin B tests consisted 
in feeding Individual pigeons on x>ollshed rice and sufficient vitamin in the form 
of a yeast preparation to keep them in weight equilibrium. The pigeons were 
kept in Individual cages and the food Intake and weight recorded daily. After 
the minimum dose of vitamin to maintain constant weight had been determined, 
it was found that the pigeons revsponded rapidly to an increase In vitamin and 
that a period of 4 or 5 days was sufficient to test the activity of any vitamin 
preparation. It is noted that pigeons have been kept in good condition for 
over 6 months on polished rice supplemented by a highly purified extract of 
vitamin B. Rata are considered by the authors to be less desirable than pigeons 
for testing for vitamin B, although It is stated that in similar tests a period of 
from 10 to 14 days sufficed to determine vitamin activity. 

To study the influence of carbohydrates on the requirements of pigeons for 
vitamin B, 8 pigeons receiving the minimum dosage of vitamin B for main- 
tenance were forcibly fed with a starch suspension, with the result that the 
birds stopped eating rice but maintained their weight for a considerable time 
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on the starch alone. When the amount of starch was somewhat reduced and a 
small amount of casein and salt mixture was added, the rice intake increased. 
On omitting the rice and feeding only casein, starch, and sugar, the pigeons 
increased in weight on the minimuin vitamin allowance. Another series of 
pigeons in ^itamin equUihriuiii was given raw egg albumin in addition to the 
rice. This was considered to have a decided vitamin-sparing influence, as the 
diiily vitamin dose could he Quite materially redacted and the birds kept at 
constant weight. When egg white was feil jilone the characteristic initial loss 
of weight usually observed on a vitamin-free diet of polished rice was delayed, 
but the birds finally developed tlie dlsea.se. The authors conclude from the 
starcli and protein experiments that protein exerts a sparing action on vitamins. 

To determine whether a low* vitamin intake by increasing metabolism pro- 
duces beriberi earlier than when the diet contains no vitamin, 6 pigeons were 
fed polished rice with about oue-foiirth the minimum dose of vitamin and 0 
otliers were given no \ilamin. The latter developed polyneuritis, while those 
receiving subminimul doses of \itamiu w’ere still in good condition. 

The minimum vitamin requirements of 14 different ingeons w’ere found to 
vary from 0.09 to 2 ee. of the same yeast preparation. When the pigeons 
received just enough vitamin to be iii w^eight equilibrium, the daily food re^quire- 
ment of polished rice w'as about one-twenty-eighth of the body w^eight. 

When double the daily dose of vitamin was given on Saturday and none on 
Sunday, as is the custom iu many luhoi atones, it was found in general that 
the pigeons lost in weight on the second day. This is attiibuted largely to the 
fact that after the double dose the food intake was larger for the first day 
than the second. That vitamin B is stored to some extent in the body is 
thought to be iiidicattHl by the fact that pigeons on minimum vitamin ilosage 
respond more quickly to the removal of the vltamiu from the diet than pigeons 
which have been on a normal diet. 

In the comparison of vitamins B and I), as determined by pigeon and yeast 
growth exixu’iments, it was found (hat jeast growing on a medium containing 
both Vitamins removes from the medium D but not vitamin B, that mold 
growth from contamination of the medium by exposure to air also removes 
vitamin D hut not vitamin B, and that \itamin B is more readily destroyed 
than vitamin O by alkalis and by autoclaving at high temperature and 
luessure. 

Nutritional factors in the growth of yeasts and bacteria, 1, II, L. Freed- 
man and C. Funk {Jour, MctahoUc Research^ 1 {VJ22), No. pp. 457-^80 ). — 
Two papers are presented. 

I. Vitanum (pp. 457-468). — In this paiK*r the authors report a .study of tlie 
growth-promoting projierty of yeast and beef -heart infusion for hemolytic 
streptococci and yeast cells, particularly with a view to determining whether 
the activity of both materials is due to the same or different growth-promoting 
substances or vitamins. 

Undecolorized beef-heart infusion was found to contain a growth accelerat- 
ing substance for streptococci, while the same infusion decolorized by boiling 
wdth Norit failed to promote gi'owth. The addition of a glucose salt solution 
to the decolorized medium failed to improve it, but the addition of 1 per cent 
peptone or 5 per cent autolyzed yeast, adjusted to a pH of 7.4 to 7.8, restoreil 
the growth-promoting properties of the medium. The same media tested for 
the growth of yeast cells by the method of Funk and Dubin (E. S. It., 44, 
p. 861) gave similar results. 

Autolyzed yeast, when subjected to fractional adsorption with fuller’s eartli 
by tlie method of Funk and Dubin (E. S. It., 40, p. 759) and to a similar 
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fractional adsorption with Norlt, gave, on the first shaking with 50 gxn. of 
fuller’s earth per liter, a filtrate which showed little loss of growth-stimulating 
effect on yeust cells and no apparent loss of stimulation to bfi<*torial growth. 
This filtrate, on shaking with 100 gm. of fuller’s earth per liter, gave a second 
filtrate which was only about one-half as effective as the first for yeast growth 
and gave as a rule no growth of streptococci. On a thlM shaking with 
fuller’s earth (100 gm. per liter) the resulting filtrate was entirely lacking 
in growth -promoting properties. The three samples of fuller’s earth were 
then extracted with barium hydroxid according to the method of Seidell 
(E. S. R., 45, p. 612) and the resulting extracts tested for growth-promoting 
effect on yeast and streptococci, ami the second extract for curative effect on 
polyneuritic pigeons. 

The first extract gave strong growth-stimulating action for yeast cells 
and streptococci, the seconci almost as good growth of the yeast and slightly 
diminished growth of streptococci, and the third showed no growth-promoting 
effect. The second extract had no curative effect on polyneuritic pigeons, 
showing that practically all of the antineuritic vitamin had been adsorbed by 
the first shaking. 

The several samples of Norit were extracted with acetic acid according to 
tlie method of Eddy et al. (E. B. R, 46, p. 164) and tlie resulting (‘xtracts 
tested for activity with results similar to those obtained with fuller’s earth 
These results ai‘e thought to furnish sufficient evidence that the growth-promot- 
ing vitamin for yeast, provisionally calleil vitamin D, can he obtained almost 
fi'ee from vitamin B by fractional adsorption with fuller's earth and Norit. 
It is noted, however, that thus far it has been found impossible to obtain vita- 
min B, the antineuritic vitamin, completely free from vitamin D. 

Biiidlar attempts at fractionating the growth-promoting substances from 
beef-heart infusion are reported with somewhat similar but not identical re- 
sults. The first extract, obtained by shaking the infusion with 50 gm. of 
fuller’s earth per liter, had very little stimulating effect on yeast growth hut 
promoted the growth of streptococci. The second filtrate Has Inactl\5e for both 
yeast and streptococci. The first shaking with Norit removed practically all 
of the yeast growUi-stimulating substance and the second all of the growth- 
promoting substances. The barium hydroxid extract of the first and second 
fuller’s earth fractions showed only a slight growth-stimulating activity on 
yeust and a slight activity for streptococci. On the other hand, tlie acetic acid 
extract of the first Norit fraction gave good stimulation to both yeast and strep- 
tococci and the second extract no stimulation. It is concluded that tlie growth- 
promoting substances are present in smaller amounts in beef-heart Infusions 
than in jiutolyzed yeast, and that they are more easily adsorbed from the 
former than from the latter. 

II. Protein hydroly nates (pp. 469-480). — This paper reports the results of au 
investigation of the effect of various protein hydrolysates on the growth of 
streptococci and yeasl. The vailous proteins were prepared according to stand- 
ard methods and were hydrolyzed by boiling with 7 parts of concentrated 
hydrochloric acid (specific gravity 1.19) for from 8 to 10 hours. After cooling 
and filtering off the humln, the filtrate was evaporated to dryness, taken up 
with water, and evaporated again, the process being repeated several times to 
remove the bulk of hydrochloric acid. The remaining acid was then neutralized 
with N NaOH and the solution made up to a volume corresponding to a 10 jjer 
cent solution of the original protein, adjusted to pH 7.8, and sterilized at 10 
lbs. pressure for 10 minutes. The solutions were then tested for their effect 
on the growth of streptococci as in the previous study, and in addition a rough 
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quantitative test of the bacterial growth was made by determining colorimetii- 
cally the change in H-ion concentration of the media after definite periods of 
time. 

Positive results were obtained with the hydrolysates of commercial and 
jmrified casein, lactalbumin, egg globulin, commercial gelatin, edestin, liordein, 
and yeast protein. In a similar study of the effect of the protein hydrolysates 
on yeast growth, negative results were obtained with everything except the 
hydrolysates of casein and yeast protein. 

A comparison of these results with the methods of purification and the phys- 
ical structure of the various proteins has led to the conclusion that the activity 
is not due to a constituent part of the protein molecule, hut depends on the 
physical and adsorptive properties of the protein and the m<‘thod and degree of 
purification. If the protein has been obtained from a niodium rich in water- 
soluble vitamin of the 11 type and if its physical structure is such as to cause 
it to adsorb vitamin readily, the liydrolysate will still contain sutlicient vitamin 
to promote growth. 

To test the theory that the active .substances present in casein are nothing 
but adsorbed vitamins, a solution of neutral sodium caseinab^ was prepared 
from the purified casein which had given positive re.sults. This neutral sodium 
caseinate solution was shaken tor thri*e hours with 50 gm. i)er liter of fuller’s 
earth, the fuller’s earth extracted with barium hydroxid, and the extract 
tested for its growtli-pronioting properties. It was lound to have a strong 
stimulating ofl\H*t on the growth of streptococci, Inil no action on the growth 
of yeast cihls. The filtrate from the shaking with fuller’s carili was siibj<H^ted 
to hydrolysis and the hydrolysate tested for growth-promoting activity, with 
negative results for both streptococci and yeast. 

“It is, therefore, apparent tliat most or all of Hie vitamin was rcmoveil from 
the casein as <loscrib(Ml. This shows that the active substance in the protein 
is not necessarily a constituent part of the i>rott‘in molecule, and does not have 
to !)(' Isolated by breaking up the pndein,” 

Tlie transformation of protein into fat and fat into carbohydrate in the 
body, II V Atkinson {Jour, Metabolic Research, 1 {1922), Xo. 5, pp. oGo-GOl, 
f({h /). — This iiaper consists of an extenslvi* review of the literature on the 
subject of possible transformations in the body of fats, carbohydrates, and 
proteins, and the detailed report of an investigation of the possibility of the 
transformation of too*! i)ro(eiiis into tis.sue fats and food tats into tissue 
carbohydrates. The cxijitI mental approach to tlie first quest ion was along 
two lines: First, the respiratory exchange and heat production of dog.s stuffed 
with large quantities of lean beef-heart were measured in a series of experi- 
ments which have been reported froiu another source (K. S. R., 48, p. 
Second, nn extensive stiuly was made of the chemical changes taking place 
in the blood of dogs under similar conditions of meat stuffing. For this pur- 
pose healtliy and well-nourished dogs were fed a liberal mixed diet late in the 
afternoon and a sample of blood was drawn from the left heart througii a 
hypoilerniic needle on the iu»xt morning. Immediately after drawing the first 
sample of blood, the dogs were fed as much lean beef -heart as they would eat, 
A second sample of blood was drawn 5 or 6 hours later and in some cases a 
third sample 24 hours later. B’our dogs were used and the experiments 
repeated four or five times. 

A coniparisou of the changes in the bloixi under the Influence of the inges- 
tion of large amounts of meat with the changes following a mixed di('t showini 
that in both there was a slight Increase In alkaline reserve. The increase in 
blood sugar after meat stuffing was from two to six times greater than after 
feeding a mixed diet, thus Indicating a production of blood sugar from protedn. 
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This increase in blood sugar was much greater after the high meat feeding 
for the first few days than later. This and the fact that while there was no 
increase in blood fat following tlie feeding of a mixed diet there was a con- 
siderable increase on the days of high meat feeding are thought to indicate 
the formation of fat from protein. The respiration tests previously reported 
and the blood tests are thought to furnish evidence that when the glycogen 
reservoirs of the body are low the ingestion of meat in large quantity results 
in the deposition of glycogen, but that when the glycogen reservoirs become 
filled as a result of feeding meat in great excess, fat alone is retained. In 
discussing the intermediary steps in this transformation it is considered 
unnecessary to assume that glucose is an intermediary product, but rather 
that the usual intermediary reaction in the formation of carbohydrates from 
amino acids proceeds to the i>oint which is common to both carbohydrate fonna- 
tion from amino acids and fat formation from carbohydrate, i. e., lactic acid, 
methyl glyoxal, and glyceric aldehyde, and that through these products the 
transformation of protein to fat proceeds. 

The question of the transformation of food fats into tissue carbohydrates 
was studied by observing the changes taking place in the blood of dogs under 
the influence of morphine (which is known to depress oxidative processes), 
during the ingestion of large quantitleis of fat alone, and during the ingestion 
of large quantities of fat while under the influence of morphine. A normal 
sample of blood was drawn and then 1 gm. of morphine sulphate was injected 
subcutaneously in divided doses, Olive oil was used as the fat and was given 
through a stomach tube. From time to time samples of the blood were drawn 
for analysis. 

Under tlie influence of maii)hine alone the CO»*combining power of the blood 
increased 16 per cent, but under the combined influence of morphine and fat 
it dropped 3 per cent below normal. The ingestion of large quantities of fat 
alone also caused a drop in the COi-combiuing capacity of the blood plasma. 
The blood sugar iiicreused 72 per cent under the influence of morphine alone, 
39 iier cent under the influence of morphine and fat, and about 14 per cent 
through fat alone. The total blood fat increased 10 per cent in the first period, 
64 in the second, and 53 per cent in llie third. Tliese results are thought to 
support the opinion, but not to furnish definite proof, that fat can be trans- 
formed into sugar in the body. A bibliography of 92 titles is appended. 

A comparison of the nitrogenous metabolism during single and frac« 
tional feedings, A. Ciianutin and h. B. Mendel {Jour, Metabolic Research, 1 
{1922), No. 4, pp. 481-488 ). — To determine whether there is a difference in the 
utilization of a definite amount of protein, depending upon the rate at which 
it is furnished to tlie organism, three dogs were kept in metabolism cages on 
a diet of commercial casein, lard, butter fat, dried yeast, sugar, bone ash, and 
salt mixture. In each series of experiments the total dally diet was unvaried, 
but during the first and third periods the food was offered in a single meal 
and in the second period was divided into equal small portions which were fed 
at intervals of 14 hours over a period of 12 hours. Daily determinations were 
made of the total nitrogen content of the urine and feces. Each series of 
experiments was continued for from 19 to 24 days. In three experiments the 
animals were on a low protein and in two on a high protein diet, the nitrogen 
intake in gi’ains per kilogram of body weight varying from 1.6 to 9.36. 

In no case could any significant variation in nitrogen utilization be noted as 
the result of fractional feeding. Using as illustration the series of lowest and 
highest nitrogen Intake, the nitrogen balances for the three periods were —0.16, 
—0.89, and —0.42 and -f*0.10, +0.32, and —0,07, respectively. 
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Studies on experimental rickets* — The effects of strontium admin- 
istration on the histological structure of the growing bones, F. G. Shiplxt, 
K. A. Pakk, E. V. McCollum, N. Simmonds, and E. M. Kinmey {But, Johns 
Hopkins Hasp., 3S (1922), No. 876, pp. 216-220, pi. 1, figs. 2).— In this coutmuu- 
tioii of the series of papers on experimental rickets (E. S. H., 47, p. 5(57), the 
effect on the growth and bone development of rats of the replacement of 
calcium by strontium in an otherwise adequate diet has been studied by the 
usual methods. In connection with this report a summary is given of an 
earlier investigation of the effect of strontium on bone development in dogs 
by F. Lehnerdt/ 

The basal diet used consisted of liver (cooked and dried) HO, casein 10, 
potassium chlorid 1, sodium chlorid 1, dextrin 05, and butter fat 3 per cent. 
This diet contained, in 100 gm., 0.0008 grn. of calcium and 0.40G gin. of phos- 
fihorus, and was ('onsidered to he deficient only in its lack of calcium. On the 
addition of calcium to the extent of 1.5 per cent of the food mixture rats were 
able to develop in a normal manner, but without this addition no growth was 
possible and a condition resembling rickets was produced. With the calcium 
replaced by its atomic equivalent of strontium, typical rickets developed even 
ill the piesence of cod liver oil. 

Studies on experimental rickets. — XXI, An experimental demonstration 
of the t‘xistence of a vitamin which promotes calcium deposition, E. V. 
McGolj.um, N. SiMMONDS, J. E. Beckeh, and F. G. Shipley (Jour. Biol. Vhem., 
58 (1922), No. 2, pp. 293-812, Jigs. 5). — Evidence along three different lines is 
presented whlcii is considered by the authors to demonstrate clearly “ the 
existence of a fourtli vitamin whose specific property, so far as we can tell at 
j)re.seiit, is to regulate the metabolism of the bones.” 

The first line of evidence consisted of a comparison of several oils for 
liotency in curing xerophthalmia in rats. Secondly, the same fats were com- 
pai'od as to their value in promoting growth in young rats on a diet low in 
calcium, and, finally, a similar comparison wms made of tlie value of these 
fats in inducing the deposition of the line of calcium salts in racliltic bones as 
determined by the line test previously described (E. S. 11., 47, p. 5GG). 

In the first test it is stated that 2 per cent of cod-iiver oil, 3 of shark-liver 
oil, 3 of burbot-liver oil, and 2 of butter fat brought about a prompt cure of 
incipient xerophthalmia, while vegetable fats in amounts constituting from 
8 to 20 per cent of the diet failed to cure it. It is especially empiiasized that 
15 per cent of coconut oil did not cure or prevent xeroplithalmia. C'od-liver oil 
oxidized with a stream of air bubbles at the temperature of boiling water for 
from 12 to 20 hours failed when fed to the extent of 2 iier cent of the diet, 
but similar amounts of cod-iiver oil oxidized for 4 hours effected a cure. 

For the second test a diet was used which w^as somewhat deficient in vitamin 
A, low in calcium, and not far from the optimum in phosphorus. Tliis was fed 
with the fats to be tested in the following proportions : Cod-liver oil, 1 per cent ; 
butter fat, 10; shark-liver oil, 3; coconut oil, 10; cottonseed oil, 10; and olive 
oil, 10 per cent, respectively. Of these fats, cod-liver oil, shark-liver oil, butter 
fat, and coconut oil appeared to increase the efficiency of the animal In utilizing 
the low calcium supply, while cottonseed oil and olive oil did not. 

In the third test the so-called line test was used as a delicate means of com- 
paring the various fats and oils as to their ability to initiate healing of rickets, 
maize oil and sesame oil l>eing included among the vegetable oils examined. 
From the tabulated results, It would appear that cod-liver oil, shark-liver oil, 
and burbot-liver oil are highly effective In moderate doses in causing deposition 

^Beltr. Path. Anat u. Alig. Path., 47 (1909), No. 2, pp. 215-247. 
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of calcium, and that butter fat is also effective but that It has to be fed In 
large amounts (from 15 to 30 per cent) and over a longer period (14 days). 
Compared with this, coconut oil when fed as 20 per cent of the diet caused in 
15 days the deposition of small amounts of calcium salts in the bones. Maize 
oil, olive oil, cottonseed oil, and sesame oil, when similarly fed, were ineffective. 
Samples of cod-liver oil which had been oxidized for 4, 12, and 20 hours, re- 
spectively, were still effective in promoting dopositioii of calcium, although those 
oxidized for 12 and 20 hours had entirely lost their property of curing 
xerophthalmia. 

Studies on experimental rickets* — XXIT, Conditions which must be ful- 
lllled in preparing animals for testing the antirachitic effect of individual 
foodstuffs, E. V. McCollum, N. Simmonds, P. G. Shipley, and E. A. Pakk 
(Bui Johns IJoiMns IIosp., 3S (1922), No, 378, pp. 296-302).— The dietary con- 
ditions which must be fulfilled in conducting the line test (E. S. R., 47, p. 560) 
are discussed in considerable detail, with experimental data illustrating the 
anatomical changG.s which are brought about by relati\ely small variations in 
the composition of the diet. It Is noted that calcium lactate proved a less 
satisfactory source of calcium for promoting bone growth than did calcium 
carbonate. 

Factors which determine the concentration of calcium and of inorganic 
phosphorus in the blood serum of rats, B. Kramer and J. Howland (Bui 
Johns Hopkins Uosp., 33 (1922), No. 379, pp. 313-317). — With a view to ascer- 
taining the factors that control the concentration of calcium and inorganic 
l)hosphorus In the blood serum, determinations were made of the calcium and 
inorganic phosphorus content of the blood serum of many of the rats whose 
bones and tissues have been examined in the course of the extensive investi- 
gation of rickets in rats noted above. 

It has been found impossible to Increase the concentration of either element 
beyond normal limits by various additions to the diet, or by physical means 
such as exposure to ultraviolet light. On the other hand, it is ixjs.^lble to 
reduce the concentration of either of these elements by feeding diets con- 
taining insufiicient quantities of the respective elements. A deficiency which 
is not suflicient to be detected in the first generation will be accentuated in the 
succeeding generations. 

When (he diet contains sufficient phosphorus but is low in calcium, the level 
of calcium in the blood serum can be raised by an increase in the calcium of 
the diet and by the administration of cod or other fish liver oils and to a 
lesser extent of butter fat. When the diet is high in calcium, low in phos- 
phorus, and contains just enough of the antixerophthalmic vitamin to protect 
the eyes of the experimental rats, the inorganic phosphorus content of the 
serum can be rallied by feeding fish liver oils and butter but not by vegetable 
oils (olive and maize), by withholding all food for a period of time, and by 
exposing the animals to radiations from various sources. 

Studies on the etiology of beriberi, K. Ohomori, Y. Ohiiashi, H. Naka- 
NK’Hi, M. Kara, and T. Ota (Japan Med. World, 2 (1922), No. 5, pp. 128-lSS ). — 
Several cases are reported of aggravation of mild beriberi by the use of a diet 
deficient in vitamin B and of the prompt cure of the disease by the administra- 
tion of oryzanln, an extract of rice polishings. 

ANIMAL PRODUCTION. 

Bendings in evolution, genetics, and eugenics, H. H. Newman (Chicaffo: 
Vniv. Press, 1921, pp. XVIII+523, figs. 101). — ^This book has been prepared to 
serve as a textbook for a course in evolutionary biology, and consists of con- 
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tributions from many of the leading workers in subjects pertaining to evolution, 
genetics, and eugenics. 

Crossing over involving three sex-linked genes In chickens, A. S. 
Seeebbovsky {Amer. Nat, 56 (1922), No, 647, pp. 571, 57S).— Crossing Plymouth 
Rock females with Orloff males at the Institute of Experimental Biology, 
Anikova, Russia, gave evidence of the occurence of crossing over between the 
genes of the sex chromosomes In the females in a manner similar to that noted 
by Haldane (E. S. R., 46, p. 769). The sex -linked factors employed were a 
factor which retards the development of feathers, and two factors which cause 
barring. These factors being dominant in the Plymouth Rock and recessive 
in the OrlofT, the Fi males resembled Plymouth Rocks and the Fj females were 
black, due to the nonsex-linked melanic factor carried by the Plymouth Rocks. 
In the Fo generation new fonim were observed which resulted from the break- 
ing up by crossing over of the three factors linked with the sex chromosomes. 

Studies on inheritance in pigeons. — IV, Checks and bars and other modi- 
flcations of black, S. Van H. .Tones (Genetics, 7 (1922), No. 5, pp. 496-507, 
ftps. IS ). — This is another study in the series on inheritance in pigeons (E, S 
R., 42, I). 704) from the Wisconsin Expenment Station, and deals with the 
method of inheritance of blue and black. The range In color from full black 
birds to tlie type knowm as barless in which the bird is nearly all blue is 
divided into six grades, which are attributed to the action of the facttws S, 
T, C, So, ami Ba arranged in an epistatlc series. S is the highest member of 
this aeries and produces black over the entire body, irrespective of the presence 
of tile other factors. Wljen S is rece.ssive, T produces a blue tail in an other- 
wise black bird (black blue-tail). With S and T recessive, O confines the 
black pigment to spots In the wing coverts (cbe(*k). With S, T, and C recessive, 
So maintains only a sprinkling of black in the wing coverts (sooty). With S, 
T, 0. and So recessive, Ba confines the black to the wing bar region (barred), 
and witii all these factors recessive, a barless bird is produced. 

Any of the types low'er in the series may be produced from matings of birds 
carrying factors higher up, hut none <>f those types higher in the series can 
he produced by matings of those l(»wer in the series. There were a few 
excei)tlons to this, however, in the experiments. The presence of the B factor 
which lU'oduces black pigment is of course necessary for the action of the 
eplstatic series. The relation to the A factor wdiich is sex-linked and re- 
stricts black was not determined. 

In studying the cause of uniform and light outer vanes of the outer tail 
feathers, it was found that with S the presence of a factor called U produced 
uniform coloring of the tail feathers, whereas the allelomorph of U produced 
the light outer vanes. In the presence of s the action of V could not be 
distinguished. The variation in rump color from blue to black tailed was 
divided into five grades, but tlie controlling factors of each were not deter- 
mined, it being concluded that the.se conditions were due to a complicated 
interaction of factors independent of the epistatlc series. A nonsex-linked 
factor D was determined as the cause of the deep black color, whereas the 
allelomorph d produced a dull black. 

A note on the inheritance of the steel coat color in rabbits, H. Onslow 
(Jour. Genetics, 12 (1922), No, 1, pp. 91-99 ). — The author reports several 
experiments in crossing Dutch rabbits having a steel coat pattern, from which 
he determined that a heterozygous condition of a factor X converted an 
agouti Into a steel. In the homozygous condition the X factor was found 
to change an agouti to a black. This black, however, differed genetically from 
the normal black, which is recessive for both the agouti factor and the X 
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factor. Reference Is also made to the fact that there may be more than one 
type of agouti and steel. 

On the inheritance of color in a fresh- water flsh, Aplocheilus latipes, 
with special reference to sex-linked inheritance, T. Aida (OenctioH, 6 (1921), 
No, 6, pp, 554-573, pi i).— The results of several experiments with a Japanese 
fish are reported in which the methods of inheritance of the different skin 
colors have been studied at the Higher Technical School, Kyoto, Japan. From 
the results of this study the author attributes the different colors to the 
following factors: It which produces yellow pigment or an orange-red color 
and which is linked with the X or Y chromosomes, and B which produces 
black pigment over the whole body, thus with R producing a brown-black 
and with r a blue-black fish. When both B and R are recessive a white fish 
results. A factor B' allelomorphic to B and b produces black pigment in 
parts of the body, thus with K an orange-red variegated with black and with 
r a white variegated with black are produced. 

The most interesting part of the results of crosses were the exceptions 
to the expectations which occurred. The author attributed part of the abnor- 
malities to a crossing over of the R factor from the X to tlie Y chromosome, 
which is the first case of this occurrence ever reported. Examples of this 
were given, as w'hen white females (rX) (rX) were mated to orange-red 
males (RX) (RY) the offspring were all red. When these Fi males (rX) 
(RY) were mated back to white females the offspring expected were white 
females (rX) (rX) and red males (rX) (RY), but there occurred 251 red 
males, 107 white females, 2 red females, and 1 white male. Where lieterozy- 
gouK red females (RX) (rX) were mated with heterozygous red males (RX) 
(rY) the offspring were 140 red females, 57 red males, 80 white males, and 
2 white females. Nondisjunction as it occurs in Drosophila would not explain 
the latter case, for if the red male were of the formula (RX) (O) no white 
females could be produced, whereas the theory of crossing over will explain 
the exceptions in both cases. 

Mating heterozygous brown males Bb (rX) (RY) to white females gave 280 
brown males, 328 blue females, 206 red males, and 208 white females as was 
expected, with exceptions of 2 brown females and 1 blue male which the author 
could not explain by crossing over. 

A fourth allelomorph in the albino series in mice, H. W. Pkldman (Amet 
Nat,, 56 (1922), No, 647, pp. 573, 574 )- — The author reports tlie occurrence of a 
new mutant mouse which is due to a character allelomorphic to albinism, and 
which is similar to the mouse reported by Detlefsen (E. S. R., 46, p. 268), thus 
appearing to be a fourth allelomorph in the albino series. Tiie allelomorphs 
may be designated as C for wild color, for dilute as described In this paper, 

extreme dilute as described by Detlefsen, and o for complete albinism. 

Studies on the cells of sheep with special reference to spermatogenesis, 
oogenesis, and sex determination, J. E. Wodsedalek (Abs. in Anat Rec,, 23 
(1922), No. 1, p. 103 ). — In sheep the chromosoirie number in the spermatogonia 
and the somatic cells of the male was found to be 33, as compared with 34 in 
the oogonia and the somatic cells of the female. One-half of the spermatids 
contained only 16 chromosomes, while the other half contained an addi- 
tional sex cliromosoine. Tlie egg cells also contained 16 antosomes and 1 sex 
chromosome. 

Further observations on chromosomes and sex determination in Abraxas 
grossulariata, L. Doncastee and R. C. Bambeb (Quart. Jour, MicroB, Soi. 
ILonJon}, n. dor., 66 (1922), No. 263, pp. 397-408), — In a previous paper ^ the 

^ Jour. Genetics, 4 (1914), No. 1, pp. 1-21. 
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inheritance of a tendency to produce families consisting almost entirely of 
females was described. It was found that the females in such families have 
55 chromosomes, while all males and most other females have 56. It was 
assumed that in the unisexual families the eggs matured In such a way that 
28 chromosomes were extnided In the first polar nucleus, and 27 remained in 
the egg nucleus which united with the sperm and thus produced females with 
55 chromosomes. Further cytological studies, however, have disproved this 
idea and have shown that the polar nucleus receives the 27 chromosomes as 
often as it receives the 28. 

Evidence is also presented to show that the lack of males in these families is 
not due to a lethal factor, since in a number of almost exclusively female fam- 
ilies about two-thirds of the eggs were reared to adult age. During the first 
polar division a mass of deep staining granules have been observed to be left 
in the (‘quatorial plate when the chromosomes travel to the poles, and it is sug- 
gested that this material may be chromatin which has been eliminated from the 
28-chromosonie egg and thus reduced it to a female-forming egg, by making the 
sex chromosome functionl’ess or hy eliminating it. An account is also given 
of the stains used in carrying on this work. 

Contribution to the* knowledge of sox in bees, O .Tec.en (Schweiz. Jiienen 
Ztg., 11. srr , ^ (li)2t). No 6, pp 211-221 : <ih\ io hifernafl. Ivsf. Apr. [7?omcl, 
Inivrnath Rcr. Sci. and Pract. Apr.. 12 (W21) No, 9. pp. IJHS. 118^) -—Observa- 
tions made during the maturation of the sperm cells in bees indicate that some 
of the sperms contain 8 chromosomes, whereas others contain 9 chromosomes. 
It Is suggested that the males may not he due to unfertilized eggs as is usually 
considered, but rather to eggs fertilized by the 9-chromosome sperms, which 
only occurs when food and temperature are correct. 

Some notes on the gametogenesis of Ornithorhync liiis {)arado\iis, J. B. 
(fATKNHY (Quart. Jour. Micros. Sci. [London], n ser., 66 (1022), No. 266, pp. 
il5-Jf06, pis. 3, ftp I) - -This is a description of oogenesis in tlie duck-billed 
platypus of Australia. 

A critical study of the facts of artificial fertilization and normal fer- 
tilization, J. Gray (Qvart. Join Micros. Sci [London], n. scr., 66 (J022), No. 
263, pp. 419-/f31, fip 1) —This is the discussion of the pla.\ed by the egg 
and sf)erm cells in fertilization, and is largely confined to Loeb’s theory of 
artificial parthenogenesis and Lillie’s theory of fertilization. The sperm cell 
hy fertilization activates the egg cell which would otherwise remain more or 
less inactive. The .secretions of the egg In certain cases also tend to increase 
the activity of the male gametes. 

Are permanent disturbances of equilibration inherited? C H. Griffith 
(Science, 56 (1922), No. 1459, pp. 676-678).~ln experimental work at the Uni- 
versity of Illinois rats were rotated In small cages from 60 to 90 times per 
minute for several months. After removing these rats from the cages some 
showed changes in bodily movement such as circular movements about the nest 
and turning or twisting the head to one side. Some of the oifsprlng of the 
disequlllbrated rats, even in the third generation after rotating, exhibited these 
characteristics. Further studies are being made on the inheritance of these 
conditions. 

Alcoholism and the growth of white rats, E. C. INIacDoweix (Genetics, 1 
(1922), No. 5, pp. 421-445, ftps. S ). — ^The effects of alcohol fumes on the growth 
of male rats is reported as previously noted (E. S. R., 48, p. 866). and in addition 
the weights at similar ages of the female rats treated In a like manner are 
given and shown to be In agreement with the results of the studies with males. 
The weights of the females were not as accurate as the males, due to the effect 
of pregnancy on weight Alcohol seems to have a tendency to retard the 
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normal rate of growth and a tendency to prevent the reproduction of those 
females bearing weaker growth genes, and so to raise the average weight of 
the individuals in the next generation after treatment 

Prickly pear as stock feed, F. Smith (Roy, Boc, Queensland, Proc,, SS 
(1921), pp, 1-29), — This is a review of feeding experiments with the common 
pest pear, Opuntia inermis, carried on at the Wallumbilla Experimental Farm, 
Queensland, during 1916 with steers as previously noted (B. S. R,, 38, p. 774), 
and during 1917 with dairy cattle and sheep. The prickly pear seemed to 
have a place in the ration of steers or dairy cattle which were not too well fed, 
but with too heavy feeding, due to the lack of palatability, an insufBcient 
amount was consumed to make it of value. In no case was the prickly pear 
recommended to be fed as the sole ration. For sheep prickly pear may be fed 
finely cut, but it is not eaten well when much of any other feed is given, and 
it is not adapted for fattening lambs or milking ewes. 

On the use of woody materials in live-stock feeding, — ITT, Studies of 
grapevine shoots and hemp, F. Scurti and G. Drogoitl {Btaz. Bper. Ayr. ItaL, 
55 (1922), No, 1-3, pp, 13-23). — In continuing the studies previously noted (E. S. 
R., 45, p. 774), the authors found that treating grapevine shoots and hemp with 
sulphuric, hydrochloric, and nitric acids of different strengths under pressure 
resulted in maximum sugar contents of 31.2 per cent In the grapevines and 27.93 
per cent in the hemp. The maximum cellulose content of the samples used 
before treatment was 71,58 and 68.66 per cent, respectively. 

On the use of woody materials In live-stock feeding. — IV, The nutri- 
tional value of the treated products, F. Sctjuiti and V. Vezzani (Bfaz. Bper. 
Agr, Hal., 55 (1922), No. 1-3, pp. 24-28). — The products resulting from the 
treatment of corncobs and wheat straw by methods noted in previous reports 
have been compressed into cakes and fed to cattle, hogs, rabbits, chickens, 
ducks, and geese with comparative success. From 10 to 50 per cent of the 
rations were made up of these materials. 

An electrical method of green forage preservation (California Bta, Rpt. 
1922, p. 59). — By treating alfalfa and foxtail silage in 3 30-in. tiles with a 
220-volt alternating current of electricity, F. W. Woll and A. H. Hoffman made 
a preliminary study of the Schweizer electrical method of preserving green 
forage. After one and two months the material was found in good condition 
upon opening, except for a little decay at the top and around the walls of the 
tiles. Cattle ate the silage without waste. 

The acid content of preserved feeds, E Haselhoff (Fuhling's Landw, 
Ztg., 71 (1922), No, 7-8, pp. 121-130). — This is a discussion of the volatile and 
nonvolatile acid content of fermented green feeds, followed by the presentation 
of data showing the extreme variations in the volatile acid content of samples 
of preserved feeds made from grasses, clover, alfalfa, vetch, beet leaves, and 
mixtures of green feeds, depending upon different conditions and methods of 
preservation. 

Inspection of commercial feedstuffs, P. H. Smith, E. M. Bradley, and J. T. 
Howard (Massacausetts Sta. Control Ber. Bui. 19 (1922), pp. S-34 )> — ^The usual 
results of analyses of the feeding stuffs inspected for the year ended September 
1, 1922, are given (E. S. R., 47, p. 274). An article advocating home-mixed 
rations for dairy cattle is also included. 

Inspection of commercial feeding stuffs, H. R. Kba trill, T. O. Smith, and 
C. P. Spaeth (New Hampshire Bta. Bui. 205 (1922), p. 51), — A brief discus* 
sion of the principles of animal feeding is followed by the usual analyses of 
feeding stuffs officially Inspected for the year 1922 (E. S. R., 46, p. 674). 

Commercial feeding stuffs, September 1 , 1021 , to August 31 , 1022 , 
B. Yottnoblood et al. (Tewas Bta. Bui, SOS (1922), pp . 5^192).— This is the 
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usual report of the results of the inspections of feeding stuffs (E. S. R., 46, p. 
675) for the year ended August 31, 1922. Analyses of the various feeding stuffs, 
definitions, and general information are also included. 

Range cattle [experiments at the California Station] (Calif ornia Sta. 
Rpt, 1922, pp. figs, 2 ). — In continuation of the beef cattle range experi 

m^^nts previously noted (E. S. E., 47, p. 669), the following average gains 
per head were determined for the different classes of cattle on summer 
mountain range during 1921: Dry cows and 2*yenr“Old heifers 79.33 lbs., 
calves 184.9, 2-year-old steers 61.5, yearling steers 57.24, yearling heifers 
49.1, and cows with calves at foot a loss of 79.1 lbs. 

In a steer feeding trial conducted by G. H. True, C. E. Howell ,and G. H. 
Wilson, 3 lots of 24 2-year-old grade Shorthorn steers each and 1 lot of 25 
yearling grade Shorthorns were fed chopped alfalfa hay with supplements as 
follows for 90 days: Lot 2 sorghum silage, lot 3 sorghum silage and a limited 
amount of barley, and lot 4 sorghum silage, barley, and cottonseed meal. At 
the end of 90 days the steers in lots 1 and 2 were not fit to market, so all lots 
received the same ration as lot 4. The steers were finally marketed by 
picking the 50 best, 15 of which came from each of lots 3 and 4, 7 from lot 1, 
and 13 from lot 2, and 27 days later the rest of the animals were disposed of. 
Nine thin steers from lot 3 and 6 heifers from lot 4 were sold at a lower 
price. The cheapest gains were made on hay and silage during the test and 
the costliest with the grain rations. The cost of the gains made by the year- 
lings was ai)proxiinately one-half that of the 2-year-olds. The yearlings wont 
to market averaging 793 lbs. as compared with 914 lbs. for the older cattle. 

Steer feeding experiments, 1921—22, C. W. Hickman and E. F. Rinehabt 
(Idaho 8ta. Circ. 28 (1922), pp. S-8, fig, 1 ), — In continuation of the steer feeding 
tests previously noted (E. S. R„ 45, p. 674), a KXl-day test with 73 2-year-oI(l 
steers divided into 7 lots is reported. In this test long and cut alfalfa, with 
limited or full feeds of com silage, barley, or both were compared. All lots 
received alfalfa hay ad libitum, but in lots 2 and 5 the hay was cut. In 
addition to the alfalfa the different lots received the following amounts of 
feeds per 1,0(K) Ihs. live weight: Lots 1 and 2, 5 lbs. barley; lots 3 and 5, 
15 lbs, corn silage; lot 4, 25 lbs. of com silage; lot 6, 5 lbs. of barley and 25 
lbs. of corn silage; and lot 7, 10 lbs. of barley and 15 lbs. of corn silage. The 
following table gives a summary of the test: 
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At the end of the test part of the steers were not properly finished, so that 
it was necessary to add grain to the ration of all The estimated order of 
finish of the different lots at the close of the test is given in the table. 

Feeding beef cattle, R. S. Cubtis (N, C. Agr. Col Circ. 134 (1922), 
pp. 18, figs. 7).-— This is a discussion of the principles of feeding cattle for 
slaughter, with a few pointers on management and types of animals to be 
chosen. 

Feeding experiments at the Government cattle farm, Hissar, K. Bran- 
FORD and E. Sewell (Agr. Research Inst., Pusa, Bui ISO (1922), pp. IS ). — 
Feeding experiments are reported in which rations of gram, guar, til (Sesamum 
indicum) seed cake, mustard-seed cake, and a mixture of oats, gram, guar, 
and bran were fed with karbl jowar hay, and oats bhoosa (straw) and long 
hay at different periods to 5 lots, totaling 10 working bullocks and 15 unbroken 
animals with comparative success in all cases. Guar also proved to be a 
satisfactory feed for donkey stallions and yearling ewes, as well as most of 
the other feeds us(‘d above. 

Prickly pear: Its value as a fodder for sheep in droughts and in ordi- 
nary times, A. Stead and E. N S, WAitREN (Union So. Africa Dept. Agr. Bui. 4 
(1922), pp. 12, figs. 5).— A 267-day experiment is reported from the Grootfontein 
School of Agriculture in which 10 3-year-year-old wethers averaging 95 lbs. In 
weight were fed on rations made up largely or entirely of prickly pears. The 
pears were cut into pieces about li in. long and IJ in. wide, and were fed in 
troughs. 

At nearly all times when the pears were fed alone the wethers lost more or 
less weight, hut by including some lucern hay the weight was maintained or 
increased. From 10 to 15 lbs. of prickly i^ears were consumed per day by the 
wethers. No water was given the wethers after the fifth day, and an appended 
note states that 4 animals had been without drinking water except as received 
from the pears consumed for 525 days. The value of the prickly pears in 
times of drought as a source of water and food Is brought out, it being noted 
that sheep may be kept alive for long periods on prickly pears alone. With the 
addition of feeds containing sufficient protein to the ration good gains were 
made. 

Lamb feeding experiments, 1021—22, 0. W. Hickman and E. F. Kink- 
hart (Idaho 8ta. CArc. 29 (1922), pp. 3-8, fig, i).-~The results of the fifth year’s 
lamb feeding investigations (E. S. R., 45, p. 674) are reported, the purpose 
of which was to compare com, barley, and a mixture of wheat and oats; 
cut and long alfalfa hay; limited and full feeds of corn silage; and to de- 
termine the advisability of feeding barley to lambs only after the first 30 days 
of fattening. In all, 489 lambs, which had been pastured for 41 days on 
alfalfa stubble, making daily gains of 0,32 lb. per lamb, were divided into 7 
lots for the test, which lasted 73 days. All lots received long alfalfa hay ad 
libitum except lot 6, in which the hay was cut. The additional feeds con- 
sisted of lot 1 barley and 2.5 lbs. corn silage per head daily, lot 2 barley and 
1 Ib. of corn silage per head dally, lot 3 shelled corn, lot 4 wheat and oats 
(3:1), lot 5 barley after the first 30 days, and lots 6 and 7 barley. 

The fattened lambs were shipped to Chicago soon after the conclusion of 
the tCKSt. The shrinkages of the different lots were determined at Kirkland, 
III., w'here the lambs were held for 6 days. The table following gives n sum- 
mary of the test. 
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Summary of 1921-22 lamb feeding experimenU, 
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3 

60 

75.11 

.357 

4 

67 

74.21 

.314 

3 

69 

75.27 

.314 

6 ! 

69 

75.67 

.279 

7 1 

69 

73.20 

,328 


Feed consumed per 100 lbs. gain. 


Feed 
cost per 
100 lbs. 
gain. 

Ship- 

ping 

loss^r 

head. 

Alfalfa 

hay. 

Com 

silage. 

Barley. 

Com. 

W^heat 
and oat 
mix- 
ture. 

Waste 

hay. 

Lbs. 

1,045.8 

1,408.2 

Lbs. 

454.8 

Lbs 

193.8 

Lbs. 

Lbs. 

Per cf. 
29.8 

15. 27 

Lbs. 

4.12 

262.9 

235. 5 



27.5 

6. 17 

3.50 

1,255.6 

197.3 


25.7 

6.61 

2.67 

1,597.5 



2^.6 

19.4 

6.82 

a. .50 

1.441.5 

1.172.6 


181.7 


24.5 

6.24 

7.42 


220.4 



13.1 

6.09 

2,01 

1,291.1 


214.3 

1 


20.2 

5.16 

2.73 


1 





Studies in sheep breeding [at the California Station] (Calif ornia Sta, Rpt, 
1922, pp. 59, 60),— In aclditition to the inateriul previously noted in the sheep 
breeding expc'riments (E. S. U,, 47, p. 669), J. F. Wilson has arrived at the 
following conclusions and collected such data as appear below : 

There Is no relation betwtMrui the* age of a ewe and the birth weight of her 
lambs. Twin ewes at 1 year old averaged 128.2 lbs., whereas singles at the 
same age averaged 131.9 lbs. The average weights of ewes varying from 448 
to 476 days of age were Kanihouillets 131.7 lbs., Hampshires 141.4, Sliropshires 
127.7, Itomneys 126.6, and Southdowns 108 lbs. The relative prolificacy of the 
different breeds was as follow.s: Uainbouillet 65.H8 per cent, Hampshire 36.66, 
Shropshire 27.78, Southdown 50, and Romney 57.14 per cent. The average 
birth weights of lambs were for all lambs 9.16 lbs., single rams 10.17, twin 
rams 9.37, single ewes 9.5, twin evNes 8.18, rams twin of a ewe 9.04, and ewes 
twinned with a ram S.OS Ib.s The average birth eights ot the lambs of 
the different breeds were Uambouillets 9.85 lbs, Hampshires 9.32, Shropshires 
8.55, Southdowns 8.72, and Romneys 9 lbs. 

Sheep raising industry in the twelfth Federal reserve district, its 
present condition and problems, J. Peurin (Fed Reserve Bank San Francisco 
Spec, Rpt, S (1021), pp, 15, figs. 5). — This is primarily a statistievd study of the 
sheep industry in the States of Washington. Oregon, Idaho, California, Nevada, 
Utah, and Arizona, with special reference to the methods of financing the 
industry and the conditions which existed in 1920 and 1921. 

Rice and rice by-products for fattening swine (California Sta. Rpt, 1922, 
pp. 56-58). — In two trials to determine the ft^eding value of rice and nee by- 
products conducted by E. H. Hughes and Mead, 8 lots of 10 pigs each were 
self-fed in dry lot the following feeds with tankage in each lot: Lot 1 rolled 
barley, lot 2 rough rice, lot 3 rice polish, lot 4 rice bran, lot 5 rice polish and 
rice bran, lot 6 rolled barley and rough rice, lot 7 rolled barley and rice polish, 
lot 8 rolled barley and rice bran. The first trial lasted 63 days and the second 
trial 70 days. 

From the results of the tests which are summarized below, It is concluded 
“that feeding whole dry rough rice with tankage is a practice of doubtful 
value. The feeding of rice by-products in combination with tankage and 
barley, on the other hand, produced good market hogs economically.” 


39190—28 6 
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Summary of trials using rioe and rice hy-produots with tankage for fattening 

hogs. 



Average 

InitiS 

weight. 

Average 

daily 

gain. 

Lbs. 

IM. 

120.73 

1.83 

87.00 

1.61 

116.43 

1.29 

89 60 

1.03 

113.87 

1.97 

90.73 

1.49 

114 31 

1.71 

88 93 

1.15 

115 47 

1.77 

88.07 

1.44 

118.92 

1.62 

87 60 

1.62 

130.83 

2.09 

88 87 

1.66 

102 60 

1.95 

88.20 

1.66 


Feed oonsiimed per 100 lbs. gain. 


Tankage. 


RoUed 

barley. 


Lhi. 


Lbs. 


35.20 

40.61 

132.20 
150.60 

47.61 


428.00 

426.29 


62.00 


65.36 


96 30 

15.10 

47.10 
32.84 
87.50 
20 04 
30.80 

18.70 

31.70 


1364.00 
364.70 
'328.60 i 
?? 217.90 1 
f 322.561 
307.40 ' 


Rough Rice 
rice. polish. 


Rice 

bran. 


m. 


Lbs. 


Lbs. 


356.20 
366 80 


306.78 

311.30 


347.86 

348.80 

300.80 68.61 

301 70 32.30 


53 86 

78 20 

84 96 

167 50 


73.90 
105 00 


Feeding the brood sow, J. M. Bvvard and 0. C. Culrertson (Town Sfa. Circ. 
81 (1922), pp. popular discussion of the principles of feeding brood sows 

is given, with special reference to the results of experiments which have em- 
phasized the necessity of adequate sources of protein in rations consisting 
largely of corn. 

Saving the orphan pigs, J. M. Evvard and G. V. Glatfelter (Iowa Stn. 
Circ. 80 (1922), pp. 11). — Suggestions are given for raising orphan pigs, based 
on the results of the experiments previously noted (E. S. R., 47, p. 777). 

The pig Industry: A neglected source of national wealth, A J. Perkins 
(So. Aust. Dept. Agr. Bui. 164 (1921), pp. This is a d(‘S(Tiption of the pig 
industry in Australia. Statistics are given showing the number of pigs In Aus- 
tralia, the imports of pork and pork products by Great Britain, and the exports 
of these products by Canada and the United States. 

Marketing American pork in England, E. C. Sqtjtkr (V. S. Dept Agr., Bur. 
Agr. Econ , Foreign Sect. Rpt. 27 (1922), pp. i, 9).— Tills is a description of the 
manner in which American pork and lard are marketed in England with refer- 
ence to the expenses involved and the preferences of the British trade. 

An article on the proportions of the horse, L. Van Met.dert (Ann. Gem- 
hloux, 28 (1922), No. 6, pp. 198-208 ). — The ho<ly measurements of four American 
trotters having records for the mile under 2 minutes— Peter Manning, Uhlan, 
TiCe Axworthy, and Arlon Guy — are discussed and compared with the body 
measurements of three French trotters — Fushla, Conquerant, and Normand. 

[Experiments with poultry at the California Station] (California Sta. 
Rpt. 1922, pp. 140 -U^)—T() test the palatability of White Yolo, 120 White 
lieghorn hens and 0 males were fed in the morning a scratch feed In straw 
litter composed of equal weights of wheat, milo, White Yolo, and barley for 
80 days. In the evening these feeds were self-fed in individual hoppers. 
During a second 30-day period the feeds were placed only In the hoppers, 
which were open from 4 p. m. to 8 a. m. A dry mash was self -fed at all times 
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during both periods. The birds were found to be leaving the barley until last. 
The ration consumed by the birds from the four hoppers was made up of 
35 per cent wheat, 30 per cent yellow mllo, 27 per cent White Yolo, and 8 per 
cent barley. Because of barley’s lower cost, however, it was concluded that it 
is profitable to use it for feeding poultry over 3 months of age. 

J. E. Dougherty, S. S. Gossman, and P. W. Woll, by using hydrolyzed tannery 
waste containing 44.7 per cent protein In addition to barley and wheat bran, 
found that rabbits receiving the tannery waste made a little more rapid gains 
than the others, but they also consumed more feed, which made the cost of gain 
practically the same in both cases. White I^eghorns receiving the tannery 
waste laid 10 per cent less eggs and made 9 per cent less gains than others 
which received an equal amount of meal scrap in place of the tannery waste. 

In studying the correlation between physical characters and egg-laying ability 
in poultry certain facts have been observed by W. K. Lloyd and Gossman. Red- 
ness of comb and thickness of pubic bones are of the least value in indicating 
egg-producing capacity of a hen, while the distance between the pubic bones, 
abdominal capacity, size of vent, and shank color are the most reliable Indi- 
cations of laying capacity. Most of the physical characters were found to In- 
crease in value for classifying hens for egg production with advance of the lay- 
ing season. The size of the comb and paleness of the shank, beak, ear lobe, 
and vent in summer were of value for determining good and poor layers. In 
estimating the laying capacity of a hen, however, it is necessary to weigh all 
the physical characters together. 

In comparing brooders heated by electricity, coal oil, coal, and gas heated 
hot water, Lloyd found the electrically heated brooder the most economical 
in labor and fuel consumption when filled to a reasonable capacity. The brood- 
ers burning coal oil, however, were thought to be the most adaptable to all 
conditions. 

Lloyd found that the more finely built birds were very little better layers 
than coarser boned birds by dividing pullets into two lots, placing those of 
medium to large abdominal capacity, medium to fine quality of bone, and full 
and soft in the abdomen In the fine typed lot. 

In marketing studies with rabbits and poultry, Lloyd found that the shrink- 
age varied from 2.8 to 16 per cent. The average cost of marketing in i)ercentage 
of the price per pound received was determined for the different classes of 
]»oultry and rabbits as follows: Rabbits 24 per cent, hens, and old roosters 20.8, 
young poultry 23.8, capons 19.4, and turkeys 17.1 i>er cent. 

At the Southern California Farm Bureau egg-laying contest a feeding test 
comparing milk products with meat scrap for laying hens was carried on. The 
comparative number of eggs laid per hen from November 1 to April 1, were, 
respectively, with meat scrap 73, buttermilk 84, dried skim milk 79, seraisolld 
buttermilk 63, semisolid buttermilk 70, dried milk albumin 79, semisolid butter- 
milk and meat scrap 67, and with meat scrap and lactein 65 eggs. 

Digestible nutrients of poultry feeds as determined by laboratory feed- 
ing tests, B. F. Kaupp and J. E. Ivey (Poultry Nci., 2 (1922), No, I, pp. t^9 : 
aho tn Natl, Poultry Jour.f 8 (1923), No, J37, pp, 45 i, 455, 456). — In experi- 
ments to determine the digestibility of feeds by poultry at the North Carolina 
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Experiment Station, the following results were obtained for each feed as tab- 
ulated : 

Coefflaients of diffesHMlity for poultry. 


Feed. 


Barley 

Buckwheat 

Clover (calCTilated) 

Com 

Cora, cracked 

Coro meal (bolted) 

Cora meal (unbolted) 

Cora meal 

Cottonseed meal 

Cowpeas 

Oats 

Oats, hulled 

Oats, rolled 

Kafir corn 

MlUet 

Potatoes 

Peanut meal (fat not extracted). 

Pens 

Rice 

Rye 

Soybean meal (fat extracted)... 

Wheat 

Wheat bran 

Wheat middlings 

India wheat 

Meat scrap 

Blood meal 

Buttennilk (dried) 

Fish meal 

Meat and bone meal 

Tankage 


Num- 
ber of 
trial*. 

Organic 

matter. 

Crude 

protein. 

Fat. 

Crude 

flbar. 

N-free 

extract. 


Per cent. 

Per cent,. 

Per cent. 

Per cent. 

Per cent,. 

6 

76.46 

75,90 

66.46 

4.33 

84.62 

8 

70.14 

56.79 

85.09 

6.33 

82.69 

3 

27.70 

70.60 

36.50 


14. SO 


86.43 

81.06 

83.23 

5.^ 

90.56 

9 

83.30 

72.20 

87. 10 


88. 10 

5 

84.67 

74.04 

86.26 

6.66 

88.18 

.3 

83.21 

73.60 

84. .50 

6.80 

87.60 

5 

84.20 

74.60 

89.80 ! 

89.30 

4 

73.32 

81.94 

79.05 

5. 46 

82.92 

6 

71.90 


88.70 


87. .50 

19 

63.52 


80.22 

11.69 

74.37 

5 

81.76 

69.83 

84. .57 

4.91 

86. 22 

I 4 

89.30 

80. 10 

92.20 

94.30 

11 

«3.60 

68. 56 

76.96 

4. 4,5 

90 60 

2 


i 62.40 

86.70 


I 98.40 

6 

1 78. 30 

1 46.90 



! 84.50 

.5 

66.94 

1 80.36 

78.41 

4.08 

84. 14 

.3 

1 76.60 1 

88. 10 

81.20 


87. 10 

5 

69. 37 i 

73.08 

80.00 

.5.31 

78 93 

4 

77.66 I 

71.. W 

25. a5 

4.68 

84. 19 

5 1 

1 77.61 

83.33 

81.41 

2. 10 

83. 14 

16 ! 

' 80.68 I 

69.82 

48,78 

6. 40 

87.73 

3 : 

46.70 ' 

71.70 

37.00 


46.00 

18 

.*^2.65 1 

64. 52 

53.59 

^45 

54. 81 

3 

72.70 ! 

76.00 

83.80 


93.40 

4 

83.60 1 

01.40 

91.00 



4 ' 

88.71 1 

88. 10 

78.36 


71. 5.5 

1 ^ 

80,79 i 

81.55 1 

78.01 


81.14 

1 Ft 

91.60 i 

91.48 

92.24 



2 

86.82 1 

92.17 

93. 13 

3.23 

76. W 

! 2 

85.60 1 

1 

90.70 

91.71 

3.94 

81.88 


The (1ig:estibility of the foods Indicate that poultry make very little use of 
fiber, and those feeds showing the greatest digestibility of organic matter were 
generally those low in fiber content. Since the grains and mill by-products are 
deficient in sodium, clilorin, (*alchim, and phosphorns, it i.s suggestfxl that 1 
per cent of salt and 5 per cent of ground bone or bone meal lie added to the 
mash, which should be made up of about 20 to 25 per cent animal products, 50 
])er cent com meal, some ground oats, and a smaller amount of wheat mid- 
dlings. About 1 oz. of green feed per adult bird should also be given dally. 

Feeding farm poultry, O A Barton and O W. McTlroy {N, Dok. Agr. Col. 
Ext. Circ. 5i (1922), pp. 10, fign. S). — A general description of the methods of 
feeding laying hens, fattening poultry, and baby chicks Is given. 

The winter time management of the laying flock, W, C. Thompson (New 
Jersey Etas. Cirr. H.^) (1922). pp. S2, figs. 28 ). — This Is a general discussion of 
the methods of feeding, management, and handling of laying hens during the 
winter. 

Changes in egg production in the station flock, H. D. Goodale and R. 
Sanborn (Massachusetts Eta. Bui. 211 (1922), pp. 99-m, figs, iff).— This is the 
report of exr>erlments begun in 1912 to Improve the egg production of the breed- 
ing flock of Rhode Island Reds at the station. Five main characters have been 
recognized as Inflnendng fecundity, i. e., age of maturity (age of laying first 
egg), rate of production (winter and annual), broodlness, point at which pro- 
duction ceases, and length of winter pause. Many factors probably control 
each character. The original birds in the flock in 1912 were defldent in vital- 
ity and poor breeders, so that it was first necessary to remedy these defects 
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largely by crosBlng. The flock hatched In 1915, however, were an improve- 
ment in these respects, but were in general poor in the five characters ('on- 
trolllng egg production, though some individuals were better than others in 
regard to one or more of those characters. 

Beginning in 1910, female breeders were primarily selected for early ma- 
turlly, and the success obtained is best observed in the table showing the 

decreasti in average age of laying the first egg during the dilTerent years. An 

effort was next made t(» reduce broodiness in the flock by crossing with a low 

broody strain developed in the experiments noted (E. 8. K., 44, p. 870). At 

the same time some progress was made in reducing winter pause and in<*reas- 
ing rate of laying. The males used in the experiments were selected by 
choosing the most vigorous ones from large families on the basis of the mother’s 
record and the sisters’ records. The results of the exiieriments show that 
marked improvement has been made in the flock by iiu'reasing the rate of 
maturity and annual and winter egg production, us shown in the table below. 
No s(‘lectlon was made for early maturity after 1917. 

m mean winter and annual e{nj pi'oduciion and aac of laying fust egg 
in (ertani of the forks. 


Year 


1913-14 . 

J9l,VJ0 . 

1918-19... 

1920-21... 

Selection against the winter imuse has reduced its length, but this is some- 
what dependent upon the time of first lading, since late maturing birds fre- 
quently did not show any winter pause. The date of last egg and the summer 
production were largely dependent on broodiness. 

It is recommended for i)ractical imi)rovement of a flock that one character 
he worked with at a time. First breed for birds that will lay under 200 days 
of age, then eliminate brooiilness, next increase No\ ember and Dci'emher pro- 
duction to 22 eggs, then winter production to 80 eggs, after wliich other 
characters may be worked with such as size of eggs, color of eggs, etc. Vigor 
should always be carefully maintained in the flock. 

The correlation between the egg production of the various periods of 
the year in the Rhode Island Red breed of domestic fowl, .1 A. FIakris 
and H. D. Goodale {Genetics, 7 {1922), No. 5, pp. ^6-1^65, figs, 7). — A study of 
the comparative correlation between the inouthly egg production and the 
yearly egg production for the pullets in the Khode Island Red flock at the 
Massachusetts Experiment Station for tlie years 1915-10, 1910-17, and 1912 to 
1919 gave similar results during the different years and for the entire period. 

The conclusions drawn from the study were in general in agreement with 
those on White Leghorns previously noted (E. S. R., 46, p. 575). It was de- 
termined that the correlation between the egg production of individual months 
tends to decrease as the months are more widely separated in time, and that 
correlation between the egg production of autumn and winter months at the 
beginning and end of the pullet year is greater than the correlation betwfv'n 
the production in these months and the production In the spring and summer 
months. 


Winter eRp production 

Annual egg productiou. 

Ago Of laying first egg. 

Mean 

Standard 

(levuuion 

Mean 

1 

Staudaid 

deviation 

! 

Mean ! 

Standard 

deviation. 

I-ggx 

3(),7U±0.K8 
29. 8(5 ± .7(5 ! 
fW 61irb27 ‘ 
(57.34±1.3S j 

i:ggs 

17 0.’>±().()2 
17 40i .5t 
19 G2i: 90 
24.88± .94 

I<:ggif 

147. 41 ±3 01 
124 2lJrLS7 , 

1 170 (J2dL2 :.2 
2;K) 9S±2 57 

1 

Lggs. 

34.(>(..-i2 15 
40 2011 32 
29 M)i J 7S 
39 7 Nx 1 82 

Days. ■ 

255 ()2+l 13 ' 

; 2f>3 ()9d-l 50 i 
' 194. 5S± 1.38 
' 200 4411.38 1 

1 i 

Days. 

21 0s±0 80 
34.61d:l 00 
24.23i^ .97 
26.50d- .98 
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Report of egg-laying contests for 1922, R. R. Haknas and F. H. Click- 
neb Jersey Stas,^ Hints to PoiUtrpmen^ 11 (1922) ^ No, 3, pp. ^). — Prelimi- 
nary reports of the second and third years, respectively, of the Bergen County 
and Vineland International egg-laying and breeding contests are given. Pre- 
vious contests have been noted (B. S. R., 46, p. 877). 

The fur industry of the Far Eastern Republic (Washington, D. 0.: Spec, 
Deleg. Far Eastern Repuhlic, 1922, pp. IS, pi. 1). — This includes lists of the 
fur-bearing animals found in the Far Eastern Republic and regions adjoining 
it, as well as data showing the furs produced annually for a number of years 
and copies of the laws regulating trade in furs. 

DAIKT FAEMING— DAIRYING. 

The relative value of sunflower silage and com silage for dairy cows 
(Calif onyiia Sta. Rpt. 1922, pp. 58, 113 ). — In a test to compare sunflower and 
corn .silage conducted by F. W. Woll, W. E. Tomson, and L. W. Ingham, dairy 
cows received sunflower silage cut at early bloom during the first and third 
periods of 4 weeks each and corn silage during the second period of the 
feeding experiment. Four lbs. of a grain mixture of rolled barley, wheat bran, 
coconut meal, and cottonseed meal (5: 3: 1:0.5) were fed per pound of butter 
fat produced. One week’s transition period was allowed between the changes 
of feed. 

Sunflowers were not a desirable silage crop, since the cows only ate an 
average of 15 lbs. per head i)er day as compared with the daily consumption 
of 31.2 Iba of corn silage. The analysis of the sunflower silage showed 80.07 
per cent water, 0.11 per cent fixed and 0.1 per cent volatile acidity. 

The average content of fixed acid was determined by M. E. Jaffa and H. 
Goss as 1.45 per cent for corn silage, 0.05 for alfalfa silage, 1.49 for sorghum 
silage, and 0.25 for sunflower silage. 

Oats and vetch v. corn or sunflowers for silage, R. C. Jones (Oregon Sta. 
Bui. 19Jf (1922), pp. 5-20, figs. 2 ). — Since oat and vetch have been found to 
nearly equal sunflowers in yield for silage, three years’ experiments have been 
carried on to determine the comparative value of corn, sunflower, and oat and 
vetch silage for feeding dairy cattle. 

Each year 2 lots of cows were fed for 30 days on a ration containing each 
kind of silage, with 10-day transition periods for changing the rations. The 
author expressed the milk-producing value of com silage as 100 and found the 
comparative value of oat and vetch silage to be 105.3 and sunflower silage to be 
98. The sunflower silage was more or less unpalatable, esi)ecially to some cows, 
but the oat and vetch and corn silages were equally palatable. 

Determinations were made of the flavor of the butter made from milk pro- 
duced by the cows while on the different silage rations, melting point of the fat, 
etc. Only slight differences were observed, the iodin number of sunflower 
butter being a little higher and a slight feed flavor being noticed in one sample 
of the butter made from milk produced by cows receiving sunflower silage. 
Per cubic foot oat and vetch silage was found to weigh about four-fifths as 
much as corn or sunflower silage. 

The feeding of dairy cows (Min. Agr. and Fisheries [London], Leaflet S8S 
(1922), pp. 10).— The feed requirements of dairy cattle are briefly presented, 
with directions for balancing rations based on the digestible protein and starch 
equivalent content of the ration. A table shows the digestible protein and 
starch equivalent in the more common dairy feeds. 

Conditions in Europe, W. W. Fisk (N. Y. Prod. Rev. and Amer. Creamery, 
55 (1922), No. 9, pp. S69-S7S). — ^This is a description of the methods of dairying 
in England, France, Switzerland, Denmark, and Holland. 
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The National Society of Dairying (Soc. Natl IMU Rap. 1921, pp. 26+27),— 
This is the annual report of the secretary of this society for the year 1921. 
Discussions are given on the hygienic production and care of milk, pasteuriza- 
tion, control of diseases carried by milk, and composition of milk. The appen- 
dix includes a report on milk hygiene by Van HufPelen, the veterinary inspector. 
A copy of the constitution of the society is also given. The report is pulilished 
in full in both Dutch and French. 

Standard score card, R, S. Smith (Milk Dealer, 12 il92S), No. 5, pp. 26, 28, 
SO, S2, 5-}).— This discussion of the milk score card deals esfiecially with the 
advisability of continuing to use 4 per cent butter fat as a perfect score for 
milk. 

Market milk, E. Kelly and O. E. Clement {New York: John Wiley d Sons, 
Inc.: London: Chapman d Hall, Ltd., 192S pp. XVI I +445, figs. 121). — This 
book takes up in (ietail the problems of producing and distributing market 
milk. Among the subjects covered are the food value of milk; diseaKSes likely 
to l>e carried by milk; the composition and chemical properties of milk, together 
with factors likely to Influence the composition; factors influencing bacterial 
count, pasteurization, and the methods of destroying bacteria; farm and city 
milk inspection ; scoring milk and <*roam : items entering into the cost of milk 
production and distribution; supplying the consumer with milk by city milk 
dealers and producers’ cooperative milk distributing organizations ; the methods 
of shipping milk ; arrangement, construction, equipment, and operation of the 
milk plant ; standardization, (darlflcation, homogenization, and emulsification 
oi milk ; and types and care of refrigeration machinery. 

The apiamdix contains much information of practical value, dealing with 
such subjects as New York City milk standards, dairy statistics, equipment 
for a milk laboratory, by-laws of a producers’ dairy company, etc., as well as 
outlines of a series of suggested exercises for use in connection with studies 
of the ditferent chapters of the book. 

The milk problem, H. Scurfield {Jour. State Med., SI {192S), No. 1, pp. 
28-40 ). — Tills is a discussion of the possibilities of milk in carrying tuberculosis 
and oth(M' diseases. Pasteurization and the testing of cows, together with 
sanitary handling of the milk, are recommended as methods of increasing milk 
consumption with the resulting betterment to human health. 

[Studies of gelatin at the California Station] {California Sta. Rpt. 1922, 
pp. 77, 70). — G. D. Turnbow found marked variation in the jellying and melting 
properties of different samples of gelatin when 1.5 gm. of gelatin was dis- 
solved with water to make 100 cc. of solution, the samples heated to 160® F., 
and then allowed to set at 50°. The results were checked by placing this 
gelatin in a water bath at 100® and the time required for dissolving recorded. 
The number of bacteria per gram in gelatin were found to vary in different 
samples from 2,000 to 38,000,000. The samples with the higher bacterial counts 
seemed to have lower Jellying strengths. 

Yeasts and molds in sweetened condensed milk, S. Knudsen {K. Vet. og 
Landbohfijsk. [Copenhagen'], Aarsskr. 1922, pp. 282-295; abs. in Ahs. Baet., 6 
(1922), No. 9, p. 450). — In experimental work carried on in the biochemical 
laboratory of tlie Polytechnic Institute at Copenhagen, two yeasts have been 
Isolated from fermented cans of sweetened condensed milk. Both yeasts fer- 
mented glucose, fructose, and saccharose, but not galactose, maltose, or lactose. 
No gas was formed in the milk unless a fermentable sugar was added, but in 
sucli cases rapid fermentation occurred and the milk coagulated. Other types 
of yeast were found In Danish and Dutch sweetened condensed milk. An 
English abstract accompanies the article. 
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Batter workmanship, O. F. Hunzikee (Chicago Dairy Prod., B9 (IdtS), Nos, 
39, pp, 24 , 32; 40, pp. 29, 32),— In an address presented before the Oregon 
Buttermakers’ Association, the author has discussed some defects In the body, 
texture, color, and saltiness of butter and attributes the cause of these defects 
to poor butter workmanship. Suggestions for overcoming most of the defects 
are to see that the cream is held at churning temperature long enough to be- 
come thoroughly chilled, that the pasteurization temperature is not too high, 
that the cooling afterward is rapid, that all butter is worked evenly, and that 
a proper amount of salt is added to it 

The effect of composition on overran, O. E. Williams (Ice Cream Trade 
Jour,, 18 (1922), No. 11, pp. 71-73; also in Creamery and Milk Plant Mo., 11 
(1922), No, 11, pp. 100, 102, 84 J N. Y. Prod. Rev. and Amer. Creamery, 55 (1923), 
No. 10, pp. 414 - 417 ). — Studies at the Dairy Division, U. S. D. A., have shown 
that Increased amounts of fat, sugar, or gelatin in the ice cream mix tend to 
reduce the overrun which occurs during freezing. Egg albumin, lactic acid, 
and milk sollds-not-fat tend to increase the overrun, though in the case of the 
milk solids-not-fat too great an amount in the mix was found to decrease the 
overrun. The limitation to the amount of lactic acid used would be determined 
by the flavor. 

The utilization of dairy products, L. A. Rogers (Butter, Cheese, and Egg 
Jour., IS (1922), No. 50, pp. 10-12, 14-15; also in N. Y. Prod. Rev. and Amer. 
Creamery, 55 (1922), Nos. 7, pp. 272, 273; 8, pp. 310-312).— This is a discussion 
of the different methods of disposing of skim milk, buttermilk, and whey by 
manufacturing them into such products as skim-milk cheese, cottage cheese, 
casein, evaporated, powdered, and condensed skim milk, semisolid and dried 
buttermilk, solidified whey, and milk sugar. The equipment required for mak- 
ing each of these by-products is described. 

Dairy produce factories, L. T. MacInnes (Agr. Qaz. N. S. Wales, 33 (1922), 
No. 9, pp. 647-652 ). — A discussion is given of the details to be considered in the 
construction of a dairy manufacturing plant with reference to a suitable loca- 
tion, materials used in the construction, necessary equipment, and operation 
for the production of dairy products of the best grade. 

VETEEINAEY MEDICINE. 

[Investigations of diseases of animals at the California Station] (Cali- 
fornia Sta. Rpt, 1922, pp. 103-107, 172, 173, 17 4y 175).— In a careful study of 
the animals at the certified dairy of the university, at Berkeley, J. Traum and 
G. H. Hart failed to detect the presence of Bacillus abortus notwithstanding 
the fact that there was clinical evidence of the abortion disease. In another 
herd of 10 animals in which 3 heifers had aborted within a short space of 
lime, agglutination tests of sera gave negative results. In an agglutination 
test made 10 weeks later negative results were again obtained in the heifers 
and all other animals, indicating that the abortion in this herd was due to 
causes other than B. abortus infection. The studies of Traum and Hart indi- 
cate a localization of B. abortus in the supramammary lymph nodes of cattle 
and emphasize the fact that single negative agglutination tests are not to he 
taken as definite evidence of the disappearance of B. abortus from the body 
of infected animals. 

Experiments during the year with B. abortus in swine led to the following 
conclusions : “ Injection of live organisms into the testicles of boars causes the 
appearance of agglutinins In the blood and abscess formation In the testicle. 
The germ can be isolated from such artificially infected testicles up to at least 
4 weeks after injection. Following castration of such artificially infected boars 
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the agglutinating titer of the serum drops within 2 to 4 weeks to negative in 
0.02 cc. of serum. B. ai^ortus (Bang) has not been found to become established 
In boars after subcutaneous Injections of live cultures. No lesions have been 
found in the testicles, and the positive blood serum becomes negative after an 
interval of approximately one month. In boars the subcutaneous injection of 
dead suspensions of B, abortus (Bang) produces agglutinins in about 7 days, 
as do the live cultures, but they disappear within 2 weeks after reaching their 
maximum production. A positive reaction to the agglutination test indicates 
active infection in tlie hog, and a decline in the titer of the serum to negative 
in 0.02 cc. of serum, if continued over 30 days, indicates the disappearance of 
the infection. B. abortus (Bang) does not live in the normal nongravid womb 
of gilts for more tiian 2 weeks after being introduced artificially. It may per- 
sist, however, as long as 4 weeks when associated with pyogenic bacteria and 
the presence of a metritis.” 

A case of lymphangitis in cattle caused by the Preisz-Nocard bacillus is 
i)riefly reported upon by Traum. He, in cooperation with K. F. Meyer, also 
definitely imoved that one of two cows which succumbed within a period of 2 
weeks suffered from parturient malignant edema, i. e., vibrion septlque infec- 
tion. 

A serious outbreak of fowl cholera in a flock of 30,000 du(‘ks, in which losses 
had been heavy for about 0 weeks and the mortality in the last week from 
about 100 to 200 ducks a day, being entirely confined to birds from 4 to 10 weeks 
old, was investigated by J. 11. Beacli. The disease was controlled by eliminat- 
ing raw meat from the ration and replacing it by a much smaller quantity of 
meat scrap. 

In comparative tests made by Corl and Cushman of buttermilk, “ semisolid ” 
buttermilk, hydrochloric acid, lactic acid, catechu, and sulphocarholates for 
the control of coccidiosls, It was found that buttermilk feeding combined with 
proper sanitation and care gave the best results. Severe outbreaks of nutri- 
tional disease of poultry, investigated by Carpenter, were controlled by the 
feeding of green food. 

Important diseases affecting live stock in Northern Territories, W. P. B. 

Beal (In Report on the Live Stock ludusiries of the Northern Territories of 
the Gold Coast Colony. Akkra: Gold Coast [Vet. Dept.]. {1920), pp. SS~2H). - 
This report includes accounts of the occurrence of anthrax, lung plague or 
contagious bovine pleuropneumonia, contagious foot rot, epizootic lymphan- 
gitis, filariasis, fowl cholera, piroplasmosls, rinderpest, hemorrliagic septicemia, 
and trypanosomiasis. 

Annual report of the Bengal Veterinary College and of the Civil Veter- 
inary Department, Bengal, for the year 1021 — 22 , A. D. MacGkegor and 
P, J. Kerr (Bengal Vet. Col. and Civ. Vet. Dept. Ann. Rpt. 1921-^2, pp. 5-f//+ 
34-/A-fjB), — This is the usual annual report (E. S, R., 46, p. 470). 

Autocesarean section in a mouse, J. F. Baldwin (Jour. Amer. Med. Assoc., 
80 (1923), No. 2, p. 128). — The author reports observations of an autocesarean 
section in the mouse?. This is said to be the first record of such. 

Some attempts to control strongyles in aneurisms by means of intra- 
irenous injections of drugs, M. C. Hall and J. E. Shillinger (Jour. Arnef' 
Vet. Med. Aesoc., 62 (1922), No, 3, pp. 353-3S6). — This is a report of preliminary 
work conducted by the authors. The results thus far obtained have been largely 
negative. 

Practical notes on the inoculation of large animals — ^intravenous, sub- 
entaneoas, introperitoneal, and intraspinal, A. Pancera (Clin. Vet. Rass. 
PoUzia Sana, e Ig. [MiUinL 45 (1922), No. 11, pp. 387-397, figs> 8). —Practical 
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directions, with illustrations, are given for the technique of Inoculating animals 
by various routes. 

Stadies on the disease of guinea pigs due to Bacillus abortus, W. A. 
Hagan {Jour. Expt Med., 36 (1922), No. 6, pp. 697-709, figs. .J).— This paper 
reports a general study of the pathogenicity of B. abortus for guinea pigs, the 
work being preliminary to tlie investigation reported in the next paper. 

An attempt was first made to determine the minimum amount of culture 
needed to produce infection regularly in guinea pigs on intraperltoneal Inocula- 
tion. From plate counts of the dilutions regularly causing infection, it was 
estimated that somewhat less than 100 organisms are required to infect most 
animals. The animal proving most resistant to infection was finally infected 
by a dose furnishing less than 10,000 organisms. 

To determine the effects of variations of dosage on the character of the re- 
sulting infection, a series of animals was inoculated in three groups, one 
with a heavy, another with a medium, and third with a very small dose. All 
of the animals were bled weekly for determinations of agglutinin titer, and from 
each group one was killed and examined at intervals of 1, 4, 0, and 1) weeks 
after the inoculation. 

The principal difference noted in the three groups was in tlie time relation. 
Large doses of the infecting organism caused earlier agglutinin production and 
earlier lesions, while small doses produced the same effect at a much later 
period. This point is further brought out in a comi)}irison of the agglutination 
curves over a considerable period of time of animals receiving small and 
moderate doses of living cultures. In general a fall in the agglutination titer 
began at about the tenth week of the infection, but in the group receiving very 
small infecting doses the disease was stdl actively progressing at this time 

Other points brought out in this study are that the virulence of B. abortus 
cultures for guinea pigs may be raised or lowered by appropriate passage 
through these animals, that agglutinins for B. abortus are capable of passing 
the placental filter, and that the danger of normal guinea pigs becoming in- 
fected through ingestion of B. abortus or through association with diseased 
animals of their own sex is relatively slight. 

The value of heat-killed cultures for the prevention of the Bacillus 
abortus inoculation disease of guinea pigs, W. A. Hagan {Jour, Expt, Med., 
36 (1922), No. 6, pp. 711-725, figs. 4). — In discussing the literature on attempts 
at immunizing guinea pigs against B. abortus Infection, the work of Ascoll 
(E. S. R., 36, p. 48t) and of Stafseth (B. S. R., 44, p. 878), particularly the 
latter, is criticized on the ground that the infecting doses employed were 
so massive as to overcome any ordinary degree of immunity. With this in 
mind, the present investigation was planned to detect If possible in the 
inoculated animals immune processes which might not be of sufficient degree 
to afford complete protection. 

Twenty-four half-grown female animals weighing about 350 gra. each were 
selected for the test. Half of these were given intraperitioneal injections of 
1 cc. of a killed bacterial suspension of B. abortus weekly for 6 weeks, and at 
the end of the third week following the last dose both groups received In- 
oculations of the living culture in three different dilutions, one approximating 
the minimum amount necessary to produce infection, one a moderate, an<l 
one a comparatively high dose. All of the animals were bled at weekly in- 
tervals for agglutination determinations, and 1 of each groui) was killed 3, 
6, 0, and 12 weeks after the Inoculation. A comparison was made in cor- 
responding animals from the uninoculated and inoculated groups of changes 
in body weight, differences in agglutinaUon curves, extent and character of 
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the lesions, especially in the size and condition of the spleen, and the number 
of B. abortus organisms cultivable from the spleen. 

During the entire experiment the average gain in body weight was approxi- 
mately the same for the two groups, 308 gm. for the immunized and 304 gm. 
for the noniramunized, as compared wdth an average gain of 430 gm. for 2 
animals used as controls which received no treatment other than periodic bleed- 
ing for agglutination tests. During the period of immunization the animals 
being immunized did not gain weight so rapidly as those not being immunized, 
while after the Inoculation of the living cultures the reverse was true. 

The agglutination curves showed the same delay in agglutinin production 
with the smaller doses noted in the previous paper, but no difference in the 
agglutination resopnse to the infecting doses in the immunized and non- 
immunized groups 

All of the inoculated animals became Infected, but certain differences were 
noted in the character of the lesions in the si)leen, lymph glands, and kldneya 
Enlargement of the si)leen, while occurring in both cases, was much greater in 
the noniminiinized than in the iiniminizcd group, this differenct* being evidently 
a mailer of degree only. An appreciably greater number of B. abortus 
organisms was found in the spleen of the nonimmunized than of the im- 
munized animals. Enlargement of the lymph glands was also more pro- 
nounced in the nonimmunized animals. Cellular infiltration of the kidneys, 
followed by sclerosis, occurred in the nonimmunized, hut with one exception 
not in Hie Immunizecl animals 

The author concludes that, in confirmation of the work of previous in- 
vestigations, guinea pigs can not he rendered immune to B. abortus inocula- 
tion disease by treatment with heat-killed cultures of this organism, but that 
the progress of the disease can he delayed apiireciably by such treatment. 

An appendix to the paper contains descriptions of the author’s technique 
iu bleeding guinea pigs for agglutination tests and in determining the approxi- 
mate numbers of B. abortus present in the spleen. 

The susceptibility of mice and rats to infection with Bacillus abortus, 
W. A. Hagan (Joi/r, Expt. Med., SO (1922), No. 6*, pp. 727-7SS ). — White mice 
have been found to be quite as susceptible as guinea pigs to infection by inocu- 
lation witli B. abortus, and are recommended as an inexpensive substitute for 
guinea pigs in diagnostic work. 

Both mice and rats were found to be refractory to infection with B. abortus 
by ingestion, although the feeding of large amounts of culture occasionally 
resulted in infection in rats. “ The difficulty of infecting rats and mice with 
B. abortus by feeding makes it very doubtful wdiether these animals can have 
any rOle in the propagation and spread of infectious abortion in cattle.” 

The manufacture of antirinderpest serum in the Philippine Islands, 
T. Tor AGIO (Philippine Ayr. Rev., 15 (1922), No. S, pp. 229~2SG) -Tho two 
methods employed in the Philippines for the preparation of antirinderpest 
senira are desciilied and their relative merits discussed. The first is the usual 
method of preparing hyperimmune serum by subjecting susceptible cattle first 
to an injection of from 5 to la cc. of rinderpest virus, together with from 50 
to 400 cc. of the serum. When the animals have recovered from the reaction 
a second injection of 25 cc. of virus Is given, followed at intervals of a week 
by doses of virus of 100, 500, and from 2,500 to 3,500 cc„ another dose of from 
2,5(X) to 3,500 cc., and a final dose of 1,500 cc. The animals are then bled 
for serum three times at intervals of one week. The serum Is filtered through 
sterile gauze, allowed to settle for 3 or 4 days, and bottled with either 0.5 
per cent phenol or 0.1 per cent formalin as preservative. 
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In the second method the serum is obtained from animals which have re- 
covered from simultaneous inoculation with from 10 to 26 cc. of virulent blood 
and 50 cc. of reactor serum. The animals must have shown definite clinical 
symptoms or a febrile reaction consisting of from 39.5 to 40“ C. and above for 
3 or 4 days consecutively. Seven days after the reaction, when the tempera- 
tures have returned to normal, the reactors are bled 3 liters each and 3 days 
later are bled to death, the two bleedings averaging from 2,000 to 4,000 cc. 
of serum. The serum is filtered through double sterile gauze into sterile demi- 
johns, 0.1 per cent formalin is added, and after the serum has been allowed to 
settle for several days it is bottled by siphoning from the demijohns and kept 
in cold storage 

Field tests are reported which indicate that there is no appreciable ditTor- 
oncc in the eflicicn(\v of the two serums, and that the second or rca(‘tor seriiin 
has the advantage of being cheaper and more readily prepared. 

The protective dose of antirinderpest serum for the simultaneous immuniza- 
tion of native carabaos is from 300 to 500 cc. and for imported breeds a still 
larger amount. Immunization of carabaos against rinderpest with the simul- 
taneous method has given gm)d results in districts where tiie disease is purely 
endemic, but the serum-alone treatment has been found to be inelllcient as a 
general field measure. 

The use of anti rinderpest serum in the field, H. F. Kern {Philippine Ayr. 
Rev., 15 {1922), No. 3, pp. 241-245).— VvacUvnl suggestions are given for the 
use of autlrinderiie.sL serum. Attention is called to the variations in potency 
of the serum, depending upon the course of the reaction in the animal fur- 
nishing it, the length of time elapsing after recovery before the animal is 
bled, and the conditions under which the serum is kept before use. The use 
of scrum is advocated for noninfected animals In a herd in which the disease 
is running a mild course, but not for noninfected animals which are in no 
danger of becoming infected for two or three weeks, on account of the fact 
that the passive immunity thus secured does not last for more than two or 
three weeks 

The amount of serum required for immunization varies with the locality 
and with the size and age of the animals. In the case of highly susceptible 
animals from 3tX) to 450 cc. of serum is recommendtHl for cattle and from 4(M) 
to 600 cc. for carabaos. 

Tuberculin testing of live stock, L. B. Ernest and E. Lash {U. S. Dept. 
Agr., Dept. Oire, 249 {1922), pp. 28, figs. 11 ). — This circular deals with the 
various tuberculin test methods recognized for use by the Bureau of Animal 
Industry, U. S. D. A., and by various State ofllclals. The tests Include the sub- 
cutaneous, intradermic, and ophthalmic test.s, either alone or In combination. 
The nature of eacli test, directicns for its application, suggestions for the 
interpretation of doubtful results, and the advantages and disadvantages of 
the test are discussed, with illustrative charts and photographs. The com- 
bination tests treated are the intraderm ic-ophthalmlc-subcutaneous, subcuta- 
neous-ophthalmic, intradermic - ophthalmic, and intradermic - subcutaneous. 
Indications for the use of each are given, with directions for its application. 

Brief directions are also given for the tuberculin testing of swine and fowls, 
the Identification of all animals tested, the post-mortem examination of re- 
acting cattle, and necessary work following tuberculin testing. 

The intradermal tuberculin test for poultry {CaUfomia 8ta. Rpt. 1922, 
pp. 178, 17.}).-— Following an intradermal tuberculin test made by J. R. Beach 
and Carpenter on an infected flock of 757 fowls, 103 were found to be reactors. 
The reactors wore disposed of and the remaining birds kept In the same bouse, 
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which was cleaned but not disinfected. While new yards were provided, the 
birds still had access to the old yards and manure pile. Six months later a 
second test was made on the same flock which had been increased to 858 birds 
by new additions. Of these, 81 reacted, all but 3 of which were from the 
original flock. In making the test from 0.1 to 0.5 cc. of a 50 per cent solution 
of concentrated avian tuberculin was injected under the skin of the wattle. 

In the first test the readings were made at 48 and 72 hours and in the second 
at 24 and 48 hours. Since 14 per cent of the birds showing a positive reac- 
tion in 24 hours in the second test were negative at 48 hours, It is thought 
that some reacting birds were overlooked in the first test. The essential cause 
of the continued spread of the disease is considered to be due, however, to 
the general lack of sanitary precautions. The results are thought to show that 
but little headway in eradicating tuberculosis from a flock of chickens can be 
gained by simply removing the reactors to the tuberculin test. 

Tuberculosis eradication under the accredited herd plan {Calif ornia 8ta. 
Upt. 1922, pp. 167, 168). — Tuberculosis eradication under the accredited herd plan 
lias hefm begun in four certified dairies, the work being done in cooperation with 
file Bureau of Animal Industry, U. S. D. A., and the State bureau of animal 
industry. In two of the largest dairies comprising a total of 1,515 animals, 
the combination ophthalmic-in tradermal test, with temperature readings from 
the eighth to the eighteenth hour, was applied to 1,064 adult animals and the 
intradermal test alone to 451 young animals. There was a total of 47 reac- 
tors, including 3 of tlie young stock given only the intradermal test. Of the 
remaining 44, 3 gave the ophthalmic reaction only, 4 the temperature reaction 
only, 10 the Intradermal reaction only, and 18 the intradermal reaction with 
some evidence of ophthalmic reaction. In a third herd of 283 animals, 111 
young and dry animals were given the intradermal test only and 172 adult 
animals the combination ophthalmlc-intradermal test. In this herd there were 
in all 28 reactors, including 4 among those given the Intradermal test alone. 
Of the remaining 24, 8 gave an intradermal reaction only, and 16 an intra- 
dermal and ophthalmic reaction. 

Of the reactors in the first two herds, 16, including the 3 given the intra- 
<lermal test only, were killed without finding any lesions of tuberculosis. Of 
the reactors In the third herd, 3 reacting to the intradermal test and 10 to the 
combination test were .slaughtered and lesions found in 4 animals, including 
1 given the intradermal test alone. 

It is considered that the failure of some of these tests to agree with the post- 
mortem findings may be due to tlie tuberculin used. The need is emphasized 
for a critical study of the method of manufacturing tuberculin with a view to 
standardizing the process so that it may be eliminated as a possible factor in 
(*onflicting results. 

Bovine tubercnlosis in Canada (Apr. Oaz Canada, 10 (1923), No. t, pp. 
24-27). — This is a discussion of the control measures now in effect in Canada, 
including eradication work under the accredited herd system. 

A vaccine against sheep pox obtained by the action of ethyl ether, N 
Mom {Oior, Med. Vet, 71 (1922), No. S9, pp. 6/(1-625).— The author reports 
considerable success in the preparation and use of a vaccine against an atypical 
form of sheep pox which caused a large percentage of deaths among sheep in 
certain districts in Italy. The vaccine is prepared by filtering through a filter 
candle the virus obtained from infected animals and subjecting it for a period 
of from 8 to 10 days to the action of ethyl ether. This vaccine when injected 
subcutaneously into healthy animals causes at the most only a slight edema 
and rise in temperature, and appears to protect the animals against natural 
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and artificial infection. The immunity thus secured lasts for 4 or 5 months 
and perhaps longer. 

Field and laboratory studies of infectious enteritis in young pigs and 
the efficiency of bacterins in the control of this disease, 6 . R. Jorgenson 
{North Amer. Vet,y S (1922)^ No, 12, pp, 6i2-'6/f6). — A few field and laboratory 
studies on infectious enteritis in young pigs are reported briefly. Eight broods 
of young pigs in two different herds were treated, as outlined below, with a pig 
scour bacterin containing Bacillus suipestifer, B, enteritidis, B. coli communis, 
B, paratyphosus A and B, and the paracolon bacillus. 

In one brood of 9 pigs, 2 of which developed a malignant form of enteritis 
the day after birth and died the following day, the remaining animals were 
given 2 cc. of the bacterin, following which only 1 developed the disease. 
Among the organisms isolated from the blood, spleen, and gall bladder of the 
infected cases were identified B. suipestifer and B. paratyphosus. Another 
brood of 6 pigs received the same bacterin, and the disease did not develop in 
any of the animals. In a third brood of 11, all but 1 of which were immunized, 
none developed the disease. Another brood of 4 received no injection, and 
all contracted tlie disease and died. A final brood of 7 in ilie same herd 
received the bacterin, with one exception. The latter animal contracted the dis- 
ease and died, while the bacterlnated animals remained well. 

In another herd two unvaccinated broods contracted the disease and died, 
and a third brood of 4 received the bacterin and remained well. In another 
brood of 9 pigs, of which 3 showed symptoms of enteritis when born, the 
remainder received the bacterin and none developed the disease. In a final 
brood of 10 all but 2 received the bacterin and remained well, as did 1 of the 
2 receiving no treatment, while the other developed the disease and died. 

The laboratory experiments were conducteil on rabbits and young pigs. 
Rabbits inoculated intraperitoneally with the organisms recovered fn)m some 
of the fatal cases of scours died with one exception, and in each case the organ- 
isms were recovered from the animals after death. Of another series of rab- 
bits which received a preliminary immunization with the commercial pig scour 
bacterin and were then inoculated with the same organisms, all lived with one 
exception. In similar experiments upon young pigs, animals fed virulent cul- 
tures of the same organism died with the exception of the ones inoculated with 
B. paratyphosus and streptococci, while all but one of another group receiving 
2 cc. of the bacterin before being fed the cultures did not contract the disease. 

Fowl cholera associated with ruptured ova {California Sta, Rpt. 1922, 
pp. Ill, 172), — In a flock of 2,700 1-year-old pullets 231 died within 4 months, 
and on autopsy by Carpenter over half of these birds showed ruptered ova in 
the abdominal cavity. In 14 of the birds showing ruptured ova and In 4 that 
did not, the fowl cholera organism was found in the heart and liver. Attempts 
to induce the disease in a few fowls by subcutaneous inoculation with cultures 
of the organism or by feeding the organs of dead birds proved unsuccessful. 

An investigation of the value of bacterins for controlling fowl cholera was 
conducted by J. R. Beach and Carpenter on a flock of 1,000 1-year-old pullets 
among which from 5 to 8 birds were dying daily with evidence of Bacterium 
avisepticum infection. One-third of the flock received commercial fowl cholera 
bacterin, one-third an autogenous bacterin prepared from cultures obtained from 
the flock, and the remaining one-third served as controls. The bacterins were 
given in 2 1-cc. doses at Intervals of a week, and the ration of the fowls was 
considerably reduced. In 2 weeks following the vaccination, 8 of the birds 
receiving the commercial bacterin, 2 the autogenous bacterin, and 10 of the 
controls died. Half of the survivors of the groups receiving the commercial 
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bacterin and half of the controls were then given 2 1-cc. doses of the autogenous 
vaccine* No difference was noted subsequently in the number of deaths for the 
various groups, but attempts to increase the ration always resulted in more 
deaths. It is concluded that fowl cholera bacterin is of no value in controlling 
the disease. 

Preliminary results obtained by Beach in experiments in which laying hens 
were inoculated subcutaneously with avisepticum show that this organism 
may localize in the ovary. Following the subcutaneous Inoculation of 12 hens 
there were 2 deaths, 1 on the third and 1 on the fourth day. Three of the 
remaining birds were kllleil on the fifth, sixth, and eighth days, respectively. 
In the hens which died yolk from ruptured ova was found in the abdominal 
cavity and B. avisepticimi was recovered from the heart, liver, abdominal cavity, 
yolks, and undeveloped ova in the ovary. In 2 of the 3 hens killed, the organism 
was found in the yolks and undeveloped ova, but not in the heart or liver. 

Chicken pox (epithelioma contagiosnm) (California Sta, Rpt. 1922^ 
p. 171). — The value of a second vaccination for chicken pox in flocks where 
the disease continues to be prevalent 4 or more weeks after the first vaccination 
was tested by Carpenter, who revaccinated three flocks consisting of 2,753 birds. 
In all of these flocks the disease disappeared within 3 weeks following the 
second vaccination. In another flock in which the disease was just starting, 
266 were vaccinated and 283 were left as controls. Following the vaccination 
0.7 per cent of the vaccinated and 28 2 per cent of the controls contracted the 
disease. 

EUEAL ENGINEEEING. 

f Irrigation experiments at the California Station] (California 8ta. Rpt. 
1922, pp. 104-107, figs. 4). — Studies by P. J. Veihmeyer and S. H. Beckett on 
the losses of moisture from cultivated and uncultivated uncropped Irrigated 
soils, including sandy soil, dense clay, silt, sandy loam, and clay loam soil 
containing gravel, showed that the differences in the losses of moisture between 
cultivated and uncultivated soils are so small that they fall well within the 
limit of probable error. No loss of moisture by lateral movement was detected. 
No significant difference in the distribution of moisture was noted to a depth 
of 20 in. in the cultivated and uncultivated soils. 

In similar ex])eriinents with clay loam soil in potometers, the loss of moisture 
by evaporation directly from the surface for three months during the summer 
was very sinull and was not affected by cultivation. Tanks containing soils 
the surfaces of which were uncultivated lost no more than tanks containing 
soils the surfaces of which were cultivated to depths of 6, 8, and 10 in. Addi- 
tional observations, both with potometers and in the field, showed that the loss 
of moisture from cultivated and uncultivated soils was confinecl almost entirely 
to the surface foot. 

Field and potoraeter observations on transpiration losses by Veihmeyer and 
A. H. Hendrickson indicated that the moisture lost directly by evafKiration 
from the surface of the soil is negligible as compared to the water required for 
the support of a crop. Observations by Veihmeyer to determine the seasonal 
water requirements of young prune trees showed that during the winter 
months, from the time the leaves drop in the fall to the beginning of activity 
in the spring, there was a very slight loss of moisture by transpiration. Fur- 
ther observations by Hendrickson and Veihmeyer Indicated that moisture losses 
by transpiration slowed down in the early afternoon of each day. 

Moisture equivalent studies by Veihmeyer, working witli a thoroughly mixed 
and screened clay loam soil, indicated that the amount of soil used in a 
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moisture-equivalent determination has a marked effect upon the result obtained, 
the higher moisture equivalents being usually obtained with the smaller sam- 
ples. Further studies on the technique of soil moisture determination are 
briefly described. 

Irrigation practice and water requirements for crops in Alberta, W. H, 

Snelson (Canada Dept, Jnt,, Reclam, 8erv, Jrrig, 8er. Bui. 6 (1922), pp* 59, 
pi, 1, figs. 26), — This is a contribution from the Reclamation Service of Canada 
in which practical information for beginners in irrigation is given, and the 
different systems of irrigation and their application to conditions in Alberta 
are outlined. Irrigation investigations at three experiment stations to deter- 
mine the duty of water for different crops in Alberta are also reported. 

In studies at the Brooks Experiment Station it was found tliat the total 
depth of water used which produced a maximum yield of wheat as a mean 
of 12 tests was 1.9 ft. when applied in 4-in. irrigations and 2 ft. when applied 
in 6-in, irrigations. Under optimum fertility conditions these figures were 
decreased approximately 10 per cent and under poor conditions increased 10 
per cent. The depth of water used which produced the maximum yield of 
oats as a mean of 13 tests was 1.62 ft. when applied in 4-in. irrigations and 
1.8 ft. when applied in 6-in. irrigations. The depth of water used which 
produced the maximum yield of barley as a mean of experiments was 
1.67 ft. when applied in 4-ln. irrigations and 1.96 ft. when applied in 6-ln. 
irrigations. The maximum yield per acre of alfalfa was produced with a 
total application of water of 2.62 ft, of peas 2.25, grasses 1.5, alfalfa seed 
1.48, potatoes 1.65, corn 1.36, and flax 1.34 ft. 

The results of irrigation investigations at Ronalane, Alberta, and at Coal- 
dale, Alberta, are also presented. The Coaldale data are taken to indicate 
that the average farmer applies an excessive amount of water per irrigation 
and allows too much water to escape by percolation and surface wash. The 
depths used at Ronalane were considerably greater than for similar crops at 
Brooks because of the smaller water-holding capacity of the Ronalane soil. 

Data on the water-holding capacity of soils are also presented. 

Increased application for the Venturi flume, H. K. Smith (Reclam, Rec, 
[U. 8.}, IS (1922), No. 11, pp. 28Ji, 285, ftgs. 2). — Attention is drawn to the fact 
that operating conditions on an irrigation project often require that a small 
quantity of water be delivered through a ditch of considerably greater capac- 
ity, and at tbe same time it is required that the water be backed up until the 
ditch is practically bank full. 

It is stated that the capacity of the Venturi flume, as developed at the 
Colorado Experiment Station and Cornell University, Is limited In that the 
accuracy of measurement of a small discharge at a high-gauge height is 
doubtful, Tlie problem is to so construct or modify the Venturi flume that 
an error of 0.01 ft. In gauge reading will not he material when delivering 
water to the farmers. 

It has been found possible to overcome this difficulty by installing a plug 
in the throat of the flume, thereby reducing the water area. This plug 
consists of two weir boards bolted together, the sharp edges of both boards being 
toward the throat. By means of this plug a flow that in the standard design 
will cause a draw of from 0.01 to 0.02 ft. will cause a draw of from O.lO to 
0.12 ft., thus making the customary error of much less moment. 

It Is stated that four sizes of the Venturi flume are in use, having throat 
widths of 12, 18, 24, and SO in. For the 12 and 18 in. sizes the height of 
the plug used is 9 In., and for the two larger sizes it Ifl 15 in. These plugs 
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have proved quite satisfactory and are said to have preatly increased the 
accuracy of water measurements. 

Special features on the drainage of irrigated lands, W. A\'. Wifr {Agr, 
Efiffin,, 3 (19^), No. 11, pp. 182-186). — A brief description of some of the inves- 
tigational work which has been conducted at the University of California on the 
drainage of irrigated lands is presented. Special attention is drawn to drain- 
age of water-logged lands by pumping. The conclusion is drawn that tlie 
removal of excess water from water-logged soils by pumping is a logical and 
entirely feasible method. It is essential in this proce.ss to have a well or series 
of wells capable of delivering a good supply of water and fitted with pumps of 
the proper size, and there should be a continuous use for the water. 

It has been found possible by this method to lower the water table below any 
dei)th feasible by a gravity system, and more water is made available. In 
addition, the first cost is considerably less than that of gravity drainage. It is 
also applicable where gravity outlets are unavailable. 

Attention is also drawn briefly to the studio^' at the University of California 
on the reclamation of blade alkali soils. It is stated that so far no soils 
badly impregnated ^\ith black alkali have ever been entirely reclaimed. It is 
concluded that the only true remedy for alkali and water-logged conditions is to 
])revent their occurrence. 

Drain cleaning, Rio Grande project. F. K. Wit son {Rcelain Rve [U. <S.], 
IS {1922), No. 11, pp, 28S, 281/, fig. 1). — Methods used in the cleaning of drainage 
canals on the Rio Grande irrigation project are briefly describtHl. 

Standardized appliances for irrigation structures. J. 1.. Savage {IJngin. 
Kcirs-Rec., 89 {1022), No. 22, pp. 922-926, fgs. Jf) — Designs for gates, lifts, 
hoists, radial gates, steins, couplings, and guides as standardized by the U. S. 
Ileclamation Service are doscrilied and diagrammatically illustrated. 

Report of the Third Interstate Conference on Artesian Water, E. F. 
Ptttm\n. P. V. O’Brien, et ai.. {[Ah.H] hitersiatv Coyxf. Artesian Water Rpt., 
S (1921), pp. 58, pis. SI, figs 2). — The proceedings of the Third Interstate Con- 
ference on Artesian Water, held in Adelaide, New South Wales, in Septernlier, 
1921, are presented in this reiiort. In addition to statements of the progress 
of work on the development of artesian water in different parts of Australia, 
10 appendixes are included dealing with the various technical and engineering 
features of the subject. 

Surface water supply of Ohio River Basin, 1918 {(J. E. Gcol. 8)urveg, 
Water-Supply Paper 473 {1922), pp. pis. 2).— This report, prepared in 

cooperation with the States of Illinois and Kentucky, presents the results of 
measurements of flow made on streams in the Ohio River Basin during the year 
ended September 30. 1918. 

Surface water supply of the lower Mississippi River Basin, 1919—1920 
{U. S. Oeol. Survey, Water-Supply Paper 507 {1922), pp. III+49, pis. 2).-- This 
report presents the results of measurements of flow made on streams in the 
Arkansas and Red River Basins during the years ended September 80, 1919 
and 1920. 

Stump land reclamation in Oregon, H. D. Scudder {Oregon Sta. Bui. 195 
{1922), pp. 62, figs, .ft?).— This bulletin describes a new method of land clearing 
by burning stumps, and reports the results of experiments made by the station. 
The new method Is adapted to the clearing of big stump land. The burner 
parts used Include a furnace, hood, draft pipes, and chimney. By means of 
these parts a hole is burned through the base of the stump, and then the 
stump itself Is converted Into a stove, which with Its own draft, chimney, and 
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fuel develops a Are In Its Interior so intense as to Insure its combustion and 
the firing of the roots. When this is done the stump is banked in with earth, 
and the crown and roots are burned out below plow depth as a ehar pit 

It has been found that with ceitain minor exceptions any species of stump 
of reasonably sound combustible wood, of sufficient size to justify the use of 
fire, and with roots sufficiently large to carry a fire- well is a desirable subject 
for the use of the burner. The paramount value found in this method is that 
the bigger the stump the better it burns. The cost of burning has been found 
to decrease as the diameter of the stump Increases. Stumps 3, 6, 9, or 12 
ft. in diameter are tho.si^ which the burner consumes most economically and 
completely. The experiments indicated that the removal of the smaller 
stumps up to about 18 in. in diameter is best accomplished with a puller sup* 
plemented with explosives, and that the cost of pulling the smaller stumps is 
economically feasible. 

The experiments further showed that green stumps of any kind do not burn 
satisfactorily, and that the use of the burner method should not he attempted. 
All types of soil were used in the trials, and only the sandy tyiH? was fouiul 
to be unsatisfactory. Fine sandy loams containing sufficient clay and silt 
to hold together when shoveled wet were found to do suffl(‘ientl> well, i)nt any 
type sandier than these usually made an unsatisfnetory bank. The most satis- 
factory banking was done when the .soil was moist. Detailed information is 
given on the procedure followed in the use of the bunier method. 

A se<'ond part of the bulletin describes preliminary steps in land clearing 
and other methods of burning and removing stumps. It is state<l that the 
use of chemi(*als for the destruction of stumps has been found to he an un- 
sucf'cssful metho<l. 

Killing trees and stumps with chemicals {VaHfomin Rpf, 1922, p. 
96). — Experiments conducted by W. Met(‘alf oii the killing of trees by using 
the Ausvtralian arsenical formula, consisting of a mixture of 1 lb. of white 
arsenious oxid, 1 lb. of wa.shlng soda, and 4 gal. of water, are briefly described. 
The trees were girdled at or near the ground by downward cuts of the axe 
and the solution poured into the cuts, using a pint or less j>er tree. Ten species 
of eucalyptus, including all of tho.se commonly planted In (California, were 
treated with perfect success. The treatment can apparently be suece.ssfully 
applied at any time of year, b\it winter or early spring is recommeiuUsl. Trees 
were also successfully killed by the application of the solution in holes l)ore<l 
about 4 in. apart around the stump. 

Report of a study of the California highway system by the United 
States Bureau of Public Roads (U. 8'. Dept, Agr., Itvr, Pub. Roads, 1921, rev. 
ed., pp. Ill, figs. 118). — This is a revision of the report previously noted (PI S. 
R, 45, p. 587). 

Departmental committee on taxation and regulation of road vehicles in 
Great Britain and Ireland, H. P. Maybury et al. {London: Min. Tninsport, 
1920, pp. 21). — The deliberations of this (rommittee are presented, 

Effect of 50-ton two-wheel load on concrete test road ( Engirt. Netvs-Rec., 
89 (1922), No. 21, p. 89S, figs. 2). — Final tests on the concrete pavement of the 
Pittsburg, Calif., test road are described, In which a 16-ton load was Increased 
by stages up to 50 tons on two wheels. The maximum load moved over the 
road three times, causing complete destruction of some sections but being 
carried over others without delay by sinking througli or breaking up of the 
surface, 

A significant result of the heavy tonnage test was that reinforced sections 
6 in. thick or unreinforced sections 8 in. thick were nowhere broken down 
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by tlie highly concentrated load, nor did they show surface signs of distress 
anywhere as a result. However, in making core borings, there were found 
many instances where the concrete in the center of the slab was disintegrated. 

Cements, limes, and plasters: Their materials, manufacture, and prop- 
erties, E. C. Eckel {New York: John Wiley d Sons^ Inc,; London: Chapman d 
Hall, Ltd,, 1922, 2, ed., r&v., pp. XXXI-h655, pis. 5, figs. 155).— This is the 
second revised edition of this book, which deals with the composition, manu- 
facture, and properties of cements, limes, and plasters. 

Lumber manufacture in the Douglas fir region, H. B. Oakleaf {Chicago: 
Com. Jour. Co., Inc., 1922, pp. XII 182, figs. 54 ). — The purpose of this book is 
to present data on the methods and cost of constructing and operating plants 
for the manufacture of lumber from Douglas fir in the region west of the 
(Jascade Mountains in Oregon and Washington. A special effort has been 
made to include information of value to mill architects and machinery manu- 
facturers. Sections are included on general character of Douglas fir mills; 
site selection ; sawmill plant and machinery ; headsaws ; cant lowering devices ; 
edgers; slashers; trimmers; sawmill rolls and conveyors; roller band and 
gang resiiws ; cost of sawing ; moving lumber within the plant ; dry kilns ; air 
seasoning and storage; planing mill; shipping; power; refuse burners; machine 
and blacksmith shops; fire protection; taxes; insurance; depreciation; working 
capital ; log prices, grades, and yields ; fir luml)er products ; and weight of fir 
lumber products. 

Mechanical testing, 11. 0. Batson and J. H. Hyde {New York: E. P. Dutton 
d Co., 1922, vol. 1, pp. Xin-YiiS, pis. //7, figs. ^05).— This is the first volume of 
this work, which is a number of the so-called Directly Useful Te<*hnical Series, 
founded by W. J. Llnetuun. Its purpose is to place before the technical engi- 
neer, manufacturer, and student the conditions governing modern testing, to- 
gether with parti(’ulurs of standard testing plants and their limitations, and 
sucli information as will enable the results obtained to be appraised at their 
true values. Chapters are iinduded on load, strain, stress, and elasticity ; prop- 
erties of materials ; testing machines ; testing machine grips and shackles and 
the calibration of testing machines; elongation and contraction of area In 
the tensile test; procedure in ordinary commercial testing; mechanical tests 
of hard dra>vn wire ; testing cast iron ; influence of shape and time on the prop- 
erties of materials ; inea.suring instruments for the determination of the elastic 
constants of materials ; autographic recording apparatus ; determination of the 
elastic constants; experiments on the repetition of stresses; resistance of ma- 
terials to combined stresses; rapid methods of determining fatigue ranges; 
alternating liendlng tests beyond the yield point ; hardness and abrasion tests ; 
impact and notched bar testing ; effect of temperature on the mechanical prop- 
erties of materials; testing of timber; testing of stone, brick, and concrete; 
testing road materials ; and limes and cements. 

A study of explosions of gaseous mixtures, A. P. Kratz and C. Z. Rose- 
CKANs {III. Univ., Engin. Expt. Sta. Bui. ISS {1922), pp. IO 4 , figs. S8 ). — This is a 
preliminary report of the methods pursued and the results thus far obtained 
from studies in progress on the effect of varying proportions of gas and air, 
initial pressure, shape of explosion vessel, ratio of Its volume to Its area, posi- 
tion of ignition, and turbulence during the time of ignition upon the rate of in- 
flammation, maximum pressure, and time of explosion of various combinations 
of commercial gaseous fuels In internal-combustion engines. 

The studies also included tests with the temperature of ignition corresponding 
to the temperature found at the end of compression in different types of com- 
mercial internal-combustion engines, the purpose being to draw conclusions 
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relative to the effect of variations in the carbon-hydrogen ratio upon factors 
leading to pre-ignition in internal-combustion engines. The results with various 
mixtures of illuminating gas and air showed that a ratio of air to gas of about 
4 : 1 gives the maximum explosion pressure and minimum time for explosion. 

In general the effect of turbulence during explosion was to cause an Increase 
of maximum pressure and a decrease in the time of explosion. This effect was 
greater for lean mixtures than for the richer ones. The maximum pressure 
was also produced with a slightly greater air-gas ratio than for the case where 
no turbulence existed. The effect of turbulence seemed to be due to the more 
intimate mixing of the gas and air before Inflammation, thus bringing more 
molecules Into contact, rather than to the projection of the flame into the un- 
burned parts of the gas mixture. 

The position of the source of Ignition had a considerable influence on the 
late of inflammation and on the maximum pressure. In vessels patterned after 
the L-head type of combustion space used in internal-combustion engines, Igni- 
tion in the valve chamber resulted in a maximum pressure about 10 per cent 
less than that obtained wlien ignition occurred at the center of the head. Both 
turbulence and variations in the position of ignition seeiiuHl to have more intln- 
ence upon the rate of inflammation than upon the maximum pressure. 

In certain cases there was some evidence of the formation of pressure waves 
which travel smoothly through the mixture and produce a higher maximum 
pressure than if the Inflammation had proceeded in the usual way. These pres- 
sure waves differed in character from true explosion waves. 

The maximum pressure and time of explosion were materially affected by 
the shape of the explosion vessel. This seemed to be caused by variations In 
the ratio of surface to volume for the different vessels. From the standpoint 
of maximum pressure produced, the spherical explosion vessel was best. The 
cylindrical and conical vessels gave about the same results, but the maximum 
pressure was about 8 per cent lower than that for the spherictil vessel. The 
L-head tyjie gave results about 10.5 per cent lower than the spherical. 

The combustion of the gases in any pocket in the vessel was more or less 
incomplete due to the cooling effect of the walls. The incomplete combustion 
resulted in a reduction of the maximum pressure. 

The cooling of the gases for a given mixture during any time after the 
attainment of maximum pressure varied directly with the ratio of surface to 
volume of the explosion vessel, for the particular vessels used. 

Radiation from the gaseous mass was an important factor In the cooling 
of the mixture. Variations in the character of the inner surface of the walls 
of the vessel caused variations In the cooling curves. 

The experimental results for the maximum pressures produced by explosions 
of hydrogen and air agreed very closely with the values computed from the 
properties of the gas mixture. 

Factors influencing tractor development, L. J. Flotciiek (Agr. Engin,, S 
(1922) f No, 11, pp, 179-182, fig, 1 ). — A summary of a few of the many factors 
which are thought to have influenced the development of the tractor, with 
special reference to its adaptation as an agricultural machine, is presented. 
Particular attention is drawn to matters relating to the vaporization and distri- 
bution of low-grade fuels, cooling, lubrication, mechanical starting, and the 
prevention of the entrance of dust into the fuel Intake. 

Agricultural engineering [at the California Station] {California Sta, Rpt, 
1922, p. 21 )^ — Disk harrow tests by A. H. Hoffman and E. J. Stlrniman, con- 
sisting of 533 50-ft. runs in three fields, showed that at speeds ranging from 
0.5 to 6.1 miles per hour there was no Increase in draft with an increase In 
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speed, and that In some cases there was a slight but definite decrease. With a 
set of angle of gangs of 18®, cutaway disks pulled 15.5 per cent harder than 
full disks. Cutaway blades broke much more readily than full blades. The draft 
apparently increased as the angle at which the gangs were set increased from 
3 to 23®. 

The Ohio multiple-unit poultry house, E. L. Dakan and G. S. Vickees 
{Ohio Agr. Col Ext. Bui., IS {1922-23), No. 2, pp. 16, figs. ^2) .—General infor- 
mation, plans, and a bill of material for the Ohio multiple-unit poultry house 
are presented in this bulletin. This poultry house has been designed to meet 
the demands of poultry men who have a large flock or are increasing the 
size of their flocks. It Is so arranged that it can be constructed in any 
multiple of the unit given. The plans shown are for one unit 25 ft. wide and 
30 ft. long, and will accommodate 250 leghorns or 200 of any American class 
of fowls. 

Lime-sulphur plants, E. II Siegi.er and A. IM. Dantfxs {U. S. Dept. Agr., 
Farmers' Bui. 1285 {1922), pp. 11-hl, figs. 35). — Suggestions on the building of 
several types of lime-sulphur cookers of different sizes, ranging from a very 
simple 25-gal. kettle to steam plants in which 800 gal. of the concentrate 
can be prei)ared in one cooking, are given in this section of this publication. 
Numerous diagrammatic and detailed illustrations are included, together with 
tabular data where necessary. 

KURAL ECONOMICS AND SOCIOLOGY. 

The cost of producing milk and dairy farm organization in western 
Washington, G. Sevebance and E. R. Johnson {Washington Col. Sta. Bui, 
113 {1022), pp. 50, figs. 3). — Farms belonging to members of cow testing associa- 
tions, and operated under normal conditions primarily as dairy farms, were 
selected for this investigation. Records were secured in the fall of 1920 for 
the preceding year’s business on 91 dairy farms maintaining 1,502 cow's which 
produced 10,148,381 lbs. of milk. In the fall of 1021, records for 1920 were 
secured from 81 dairy farms maintaining 1,409 cows and producing 10,341,074 
lbs. of milk. The farms studied were located principally in the river valleys 
or adjoining uplands in Whatcom, Snohomish, Wahkiakum, and Pacific 
Counties, Wash. The method of determination of the cost of milk production 
on the cow basis, taking the producing herd cHjnsisting of all mature cows and 
the herd sire as the unit, is held to be the most generally applicable and is the 
one followed in this investigation. 

The average cost of producing 100 lbs. of milk for the two years was $2.81 
in Whatcom County, $2,90 in Snohomish, $2.81 in Pacific, and $2.68 in Wah- 
kiakum, and the weighted average of all counties was $2,84. The average 
cost of producing 1 lb. of butter fat in each county was, respectively, 64.7, 
71.5, 62.3, and 63.4 cts. Feed constituted 51.99 per cent of the net cost, 49.14, 
46.76, and 47.61 per cent, respectively. Man labor likewise constituted 23.52, 
24.51, 20.14, and 27.39 per cent of the net cost in the counties named, respec- 
tively. 

The basic requirements of feed and labor and miscellaneous expenses, as 
well as the variation in the net cost per 100 lbs., 1919 and 1920, are graphically 
presented. 

In 1919, 85 per cent of the total milk produced by the herds studied cost 
$3.40 or less per 100 lbs. In 1920, 90 per cent was produced at $3,40 or less 
per 100 lbs. 

The study indicates that the most important means of reducing the cost 
of production are by the use of better stock, by better feeding, and by better 
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labor management It is held that material reductions may be made also in 
many cases by operating larger units, by better management of pastures and 
more attention to crop production, better planned buildings, and better 
utilization of manure. 

Milk production costs, E. S. Abchibald et al. {Ontario Dept, Agr, Bui 28i 
pp, 35 ). — The authors report the results of the cost of milk production 
as determined by the survey method on 64 farms in Oxford County and 50 
farms in York County, Ontario. The conditions in each county are described 
as being quite different, Oxford County having long been a dairy section, 
whereas York County is new at the dairy business, with horses and hay the 
chief products until recently. 

An analysis is made of the factors which make up the total cost of milk 
production, and brief calculations are given of costs based on value of feeds, 
labor, etc., of January 15, April 25, and September 1, 1921. The data collected 
are tabulated, showing the influence of the production p<*r cow on the cost of 
producing milk in each county. 

Some of the costs of producing 100 lbs. of milk in Oxford and York ('Jountles, 
respectively, were due to requirements of 23.3 and 38.4 lbs. of grain, 52.4 and 
4HA lbs. of hay, 136.9 and 112 lbs. of roots, silage, and cornstalks, and charges 
for pasture of 8 and 22.6 cts., or a total feed cost of $1.73 and $2.07 in the 
two counties, respectively. Requirements for man and horse labor were 2.93 
and 046 hours in each county. Depreciation on cows amounted to 7.6 and 
13.3 cts. and on buildings and equipment to 10.4 cts, in each county. Interest 
charges were 12.4 and 12.8 cts., respectively, and miscellaneous costs 2.5 cts. 
in each county. The total cost of producing 100 lbs. of milk amounted to 
$2.95 in Oxford (>ounty and $3.33 in York County, 

Milk yields, costs per gallon, and flnancial results, J. Wylue {Scot. Jour. 
Agr,^ 5 {1922) , No. pp. 380-^92, fig. 1 ). — This discussion is centered upon the 
results obtained for the year ended May 14, 1921, on 20 farms situated in 
the west and southwest of Scotland, all of which w^ere wholly or largely de- 
voted to the production of milk for sale. The unit taken was the whole dairy 
stock rather than merely the milking herd. 

It is held that the relation between the average yield per cow day and the 
final net farm cost per gallon is highly indeterminate. The farm cost per 
gallon varied from 13.71d. to 23.4d., with an average of 17.78d. The farms 
that had the highest average yields liad each a cost per gallon considerably 
under the average. From a graph in w^hich many of these data are illustrated, 
a distinct tendency is noted for the milk yields to be grouped closely around 
the average, although the same Is not true of the costs per gallon. In ex- 
planation of this, labor, feed, and live stock account factors are set forth In 
detail. It is found that the labor cost per gallon tends to fall as the size of the 
herd increases, being more closely related to this than to the milk yield per 
cow day. The final cost per gallon follows the net cost of feeding and main- 
taining the herd rather than the cost of feeding alone. 

The average costs per gallon for the 20 farms are summarized as follows: 
Labor of production 3.15d. per gallon, or 17.7 per cent of the total; feeding 
and maintenance 11.42d., or 64.2 per cent; general exepenses 1.02d., or 5.7 per 
cent ; interest on capital 1.24d., or 7 per cent ; and management 0.95d., or 
5.4 per cent. 

It is concluded that a comparison of costs per gallon on various farms Is 
likely to prove highly misleading as to the relative economic efficiency of their 
management, and that a similar comparison based upon the relative net profits 
per gallon may be so as well, whereas a comparison of net profits per cow gives 
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proper weight to each of the three important factors, yield, cost per gallon, 
and product value. 

Land problems of the new era, L. C. Gray (IlL Agr,, 26 {1922), No //, pp. 
110, til, 123, fig. 1 ). — A chart accompanying this article illustrates the increase 
in the population in c(>inparison with that of improved land of the United 
States by decades since 1850. Some of the problems to he dealt with in develop- 
ing a national land policy are pointed out. 

Studies in developing farms on western Boutli Dakota ranges, (\ (i. 
Worsham (S. Dak. Dept. Agr. Dire. 2 (1922), pp. llesults of the 

analysis of 61 farms in Jones County, S. Dak., carried out in February, 1922, 
are presentefl in 13 tables, with comment. It is intended to carry on this 
investigation through a period of several years, the State department of agri- 
culture and the college cooperating. 

The average size of all farms was l,0t;8 acres, ranging from 170 to 4,240 
acres per farm. Of the total land operated 53 per cent or 508 acres were 
owned, and 509 acres rented, largely for cash. The average value of land 
owned was $28.80 per acre, of rented land and of all land $23,47, In 

1921 renters paid an average of 31 cts per acre for land. Owner operators 
paid 40 cts. per acre for taxes and hail insurance alone. The average cash 
receipts are $1,9.'»1. of which 11 pea* cent was from crops, Ofi per c*ent from live 
stock, 11 per ccuit fn»ni live* stock products, and 0 per cent from outside sources. 
Of tli<‘ average* 250 acres i?i crop land, snuall grain occupied 19 per cent, corn 
22, misc(*llfincous crops 1, tame hay 10, and wild hay 42 per cent. Only 14 
farms made* positive labor incomes, and one-balf of these were in the group of 
smaller farms (»f 040 acres and under. While it is indicsited here that in 1921 
the smaller farms suffered the lightest los.ses, it is held that in good or normal 
years the oppoi'tunity for making the greatest income exists on the larger 
farms. 

[Rural institutions and State land settlement investigations in Califor- 
nia] (California Sla. Rpi. 1922, pp. fign. 8).— The most important 

nxiuisite for siieeess for the settler on irrigated land is held to be a capital 
fund amounting to at least $3,000 and better to $5,000, with the provision of 
credit facilities to enable him to (*quip his holding and follow the most profit- 
able system of farming. Two typical examples an^ given of what it has cost 
settlers on the Durham and Delhi tract.s in California to buy and equip their 
farms, and 20 examples of what has been earned from them. 

An economic study of a typical ranching area on tlie Edwards Plateau 
of Texas, B. YottnctBLwd and A. H. ("ox (Texas 9ita. Bill. 297 (1922), pp. 437, 
figs. 7S ). — The introduction to this study is taken up with the history of ranch- 
ing and some economic dcfinitimis. The area covered by tlie survey includes 
1,437 sections in Sutton ("ounty, Texas, and 67 seidions extending over into ad- 
jacent counties. Data were obtained from schedules (ollected in the field dur- 
ing the summer of 1920. The lands ai^ described and classified The char- 
acteristics of the land are such that ranching will continue to be the most 
economical use to which it may he put. The climatic data and figures on crop 
production, however, show that it may become possible to put the best of the 
tillable lands Into crops for feed reserves. 

The average price of the land in the area studie<l was about $15 per acre. 
Taking eight sections as the family-sized ranch, the amount invested in real 
estate amounted to $76 800. That in live stock based on the normal carrying 
capacity was about $24,000. Of the 97 ranches studied in Sutton U-oiinty, 25 
contained 4 and under 8 sections; 19, 8 and under 12; 18, 12 and under 20; and 
10 were found In each of the two groups containing 1 and under 2 and 32 sec- 
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tions and over. Physical, economic, political, and individual factors influenc- 
ing the size of ranches are discussed. Of the 97, 60 were operated by owners, 
14 by part owners, and 23 by tenants. The average length of tenure on leased 
land was three years. 

The purchaser of a modern ranch must make a first payment of one-half to 
one-fourth of the purchase price, and the amount of money necessary to stock 
a ranch is normally about $3,000 per section. Ordinarily it is not difficult to 
borrow a third to a half of this amount with the live stock as security. The 
average value of fences on tenant ranches in Sutton County w^as $549.40 per 
section and on all owned ranches $661.11. The average values of wells, wind- 
mills, rock reservoirs, dipping vats, and similar equipment were similarly 
$243.20 and $358.40. 

The majority of the ranch owners were between 40 and 60 years of age, the 
greater number of part owners between 30 and 50, and of tenants between 20 
and 40. 

Vegetation and soil, water, and topography were most frequently mentioned 
by ranchmen in answer to the question as to the essentials of a good ranch. 

Data are presented setting forth the carrying capacity units utilized in this 
area by cattle, sheep, and goats under several plans of range management. 

In August of 1920 the estimated value of all movable capital, including live 
stock, crops, machinery, implements, tools, and money or credit for operating 
expenses, on the Sutton County ranches was $8,120,907, the average per ranch 
$83,760.69, per section $5,424.79, i)er acre $8.48, and per carrying capacity unit 
$77.26. On the same date the 54 ranches operated by owners who actually 
owed money on their land carried an average indebtedness of $2.71 per acre. 
It is pointed out that the Federal land bank does not adequately meet the 
needs for ranch land loans because the largest amount obtainable is too small. 
The principal sour(*es of credit for loans on land are the loan (‘ompanies. 
Cattle loan companies largely meet the demand for loons on ninge live stock. 

Ranching is said to require an average of 2.9 men per ranch. The amount 
of seasonal and special labor required is much more than the total hired labor 
required on the average farm in Texas. Statistical information is given with 
regard to the number, distribution, wages, nationality, age, and the length of 
service of ranch hands. Ranch products are classified, and factors determining 
the quantity of salable products produced in a given ranching section are identi- 
fied. Statistics for the 97 ranches show that over 50 per cent of the ranchmen 
were unable to control the time of marketing under financial pressure. 

Average receipts of cattle on the Fort Worth market from 1003 to 1920 show 
peaks reached in May and November. Tliose for sheep show that the heaviest 
market came in ^lay. The number of carloads of cattle received by months in 
1921 reached a peak in August, but this was due to abnormal conditions. 

There were 75 ranchmen in Sutton County who reported the distance they 
had to drive their live stock to reach the railroad. Seven drove less than 
50 miles, 22 from 50 to 75, 34 from 75 to 100, and 12 100 miles or morte. 

Various methods of marketing live stock and live-stock products are dis- 
cusa^. The last chapter Is devoted to a description of ranch community life 
and social institutions. An extensive bibliography is appended. 

A treatise on the Agricultural Holdings Acts, 1908 to 1920, C. E. 
Daviks, rev. by S. E. Pocock (London: Estates Qazeite^ Ltd,, %, ed., 

rev,, pp, XIX+/fl6 ). — ^This is a legal treatise embodying part 2 of the Agricul- 
ture Act, 1920, with forms and precedents of notices, etc., required under the 
acts, together with county court and Ministry of Agriculture and Fisheries 
rules and forms and prevailing customs of the country in England and Wales. 
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It constitutes a second edition of part 2 of the third edition of L. S. Wood's 
Farm Valuations^ edited by G. C. Philliiw and C. E. Davies. 

Sale prices as a basis for farm land appraisal, G. C. Haas (Minnesota Sta. 
Tech, BuL 9 (1922), pp. S-31, figs, 2). — ^This bulletin presents a statistical 
method of correlating the sale prices of 160 farms in Blue Earth County, 
Minn., which were sold during the period of 1916 to 1919, inclusive, with the 
factors Influencing land prices, namely, value of buildings per acre, tyi)e of 
land, crop yields, distance from market, size of adjacent city or village, and 
type of road upon which located, and of deriving an equation from which 
the probable sale price of any other farm land in the same territory may 
be determined. 

The problem under value per acre was to reduce the sale prices of sales 
made during the 4-year period when prices were rising rapidly to a com- 
parable basis. The dllterential for dirt and macadam roads was determined 
by cross tabulation. In tlHi same manner the correction for the influence 
of towns of two classes, the first including the county seat with a population 
of 12,469 and several others, and the second all towns of about 600 population, 
was worked out. The factors of cost of buildings per acre, tyfxi of land, 
productivity of the soil, and distance to market were handled by partial 
correlation methods. 

It is noted that an increase in a dollar’s worth of buildings per acTe in- 
creases the land value $1.07 i)er acre. An increase of one point in the land 
classification index results in a rise in the value per acre of 73 cts. and that 
of one point in the producti\lty of soil index results in a 17-ct. increase. 
(In a farm whhdi is on a dirt road and adjoining a class 2 town, each mile 
from town decreases the land value per acre $3.42. The extreme range in 
value of buildings per acre is from nothing on 40 pieces of land to $83, tlie 
ordinary range being from $5 to $35 per acre, and the modal group is from 
$10 to $20. Appraisal by means of the equation worked out here involves a 
probable or average error of 9.55 per cent on the average sale price, or $15 
per acre. It is held to be not unreasonable to expect that this can be reduced 
to less tlian 5 and perhaps even less than 3 per cent in areas where the 
value is as uniform as in Blue Earth (^.ounty. Applications of this method of 
appraisal and some of the means of decreasing the probable error are com- 
mented upon. 

Appendix A gives a copy of the schedule used in gathering the data from 
this study and Instructions for Its use. Appendix B contains depreciation 
tables for farm buildings. 

Labor organization on an East Midlands farm, A Bridges (Jour. Min. 
Agr. [London], 29 (1922), Nos, 4, pp. 319-329, pis. 2; 5, pp. 447-4^1 ^).~“ 

Labor records kept for cost account purposes on a farm in the East Midlands, 
England, from June 1, 1918, to May 31, 1919, are examined. The farm consists of 
965 acres, 80 per cent of which is under arable cultivation. A four-course sys- 
tem of cropping is followed, with wheat and barley as the principal grain crops. 
The pasture is grazed by all classes of stock, and only 22 acres are made an- 
nually into hay. A dairy herd of from 21 to 26 milk cows is maintained, with 
a proportionate number of young stock. The labor supply was regular, except 
that casual hands and gangs were employed during busy seasons on carrots 
and potatoes. An average of 19 men, from 4 to 5 women, and 4 boys were 
regularly employed. Twenty-four working horses and 12 others were kept 
The distribution of man and horse labor by months between arable, sheep, 
pasture, other stock, and establishment work and the competitive and comple- 
mentary nature of 14 crops are graphically illustrated. 
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The fall in farm wages, J. Wilson (Scot Jour. Agr., 5 (1922) ^ No, 4» PP- 
408-410 ). — ^An estimate is made of changes that have taken place since a report 
for 1919-20 previously noted (E. S. R., 46, p. 91) was published. 

The present average weekly earnings of married plowmen, excluding grieves 
and foremen, are about 42s., as compared with 55s. in the summer of 1920 and 
22s. in the summer of 1914. The laborers appear to be on the whole In a 
position to maintain their families at a standard of comfort at least equal to 
that which they had attained immediately before the war. Single plowmen 
have been driven by competition to submit to a larger reduction In their 
earnings. The average earnings of the women outworkers in the four south- 
eastern counties of Mid-Lothian, East Lothian, Berwick, and Roxburgh have 
been estimated as about 22s, per week. 

There is noted a movement among farmers in several counties for an in- 
crease in the working hours. 

Agricultural wages and wage earners in Denmark, V, B. Tubneb (V. S. 
Dept Labor, Bur. Labor Statis., Mo. Labor Rev., 15 (1922), No. 5, pp. 129-188).— 
Danish farm hands are classed as regular and irregular workers. Unioniza- 
tion is said to have made the most rapid progress among them since 1915. 
Average wages and earnings or allowances are variously tabulated. Between 
July, 1914, and July, 1918, the cost of living in Denmark increased 82 i>er cent, 
while yearly earnings of agricultural workers failed to keep pace with the 
increased living (*ORts. Cash wages at least continued to increase, however, 
with the rising cost of the family budget which reached its peak in January, 
1921, at 164 per cent above the 1914 level and then t>egan to fall, reaching 
137 per cent in July, 1921. Overtime is allowed at the rate of 50 i)er cent for 
ordinary overtime and 100 i>er cent for Sundays and holidays as well as for 
night work, except for additional work in caring for live stock. Agricultural 
labor unions are said to claim that through the operation of collective bar- 
gaining wages and working conditions have gradually become more uniform and 
unemployment has de(?reased. The provisions of wage contracts are descTil)ed. 

Preparation of fresh tomatoes for market, F. E Parsons (U. S. Dept. 
Agr., Farmers' Bui. 1291 (1922), pp. 82, figs. 20). — This iniblication is based 
upon observations in all of the important centers of tomato production. Har- 
vesting, grading, packing, and some marketing practices that have proved suc- 
cessful in commercial operations are described, together with some that have 
been fraught with losses. 

Wholesale distribution of fresh fruits and vegetables, R. G. Phillips 
and S. Fraser (Washington, D. C.: Joint Council Natl Tjcague Gomn. Merchants 
U. S. [etc.], 1922, pp. 256, figs. 69). — A survey was conducted by the joint 
council of three commission merchants and shippers’ associations among large 
representative wholesale and commlsgjion firms at Boston, New York, Phila- 
delphia, Pittsburgh, and Chicago, In order to ascertain the wholesale selling 
price of certain fresh fruits and vegetables, freight rates, the relationship 
between freight charges and the wholesale selling value of the commodities 
handled, actual handling costs, overhead, and other fixed costs, and to deter- 
mine the profits or losses made by commission merchants and wholesale dealers 
in these commodities. 

It indicated 9,476 cars shipped and distributed between September, 1920, 
and July, 1921. Total freight charges amounted to 82.79 per cent of the total 
sales and miscellaneous handling costs to 4.48 per cent The wholesalers’ 
gross profits on purchased and consigned goods amounted to 8.16 per cent, or 
an average of $35.13 per car. The shipper is said to have received 59.62 per 
cent of the total sales. The wholesaler’s operating expenses amounted to 5.8 
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per cent and a further loss of 0.257 per cent, thus leaving him actually a loss 
of 2.39 per cent plus interest on his capital and the salaries of iiiraself or execu- 
tive officers. 

Summaries and graphic illustrations of the data are given by commodities. 
Transportation and exports and imports are discussed at length. 

The agricultural situation in Rumania, with special reference to cereal 
production, L. G. Michael {U. 8. Dept. Agr., Bur. Agr. Econ., Foreign Sect. 
Rpt. 1^6 (1922), pp. — This report presents an interpretation of statistics 

of the acreages of cereals seeded and harvested, yields, and exports for Rumania 
in specified recent years. Agricultural methods are described, and a comparison 
is made between yields on large estates and on peasant holdings as organized 
since the land reforms. It is held that as a direct result of the change we may 
expect that for some years there will be little or no surplus of wheat for export 
from Bessarabia ; that the exports of corn, buckwheat, millet, and possibly rye 
will be alamt what they were normally before the war; that there will be a 
greatly increased export of barley and oats; and that the quality of all cereals 
will be lower, or on the average nearly as low as the pre-war peasant standards. 
The subject of draft animals and machinery is briefly noted in an appendix. 

Prc^sent and probable future distribution of wlieat, sheep, and cattle in 
Australia, R. G. Thomas (Fog. Soe. Vicfork, Proc., (1922), No. 2, pp. 
111^121, plft. $). — Three dot maps are presented in connection with this paper, 
which discusses briefly some of the climatic and economic factors determining 
the present limits of the ^^llea^ belt and the distribution of sheep and cattle 
in Australia, 

The Eighth National Congress of Mutual Aid and Cooperation in Agri- 
culture (8. Cong Nati. Mutual cl Coop. Agr. [Pari^], 1920. Raps, ct Beds., 
pp. 80 ). — A number of papt^rs on subjects pertaining to collective buying and 
selling, credit facilities, and insurance agaiiLst accidents in agriculture are 
incorporated in this report of proceedings of the congress of June 11 and 12, 
1920. 

[Annual reports on the working of cooperative societies in the Bombay 
Presidency, including Bind, 1910, 1020, and 1021] (Bombay Coop. Socs. 
Ann. Rpt«., 1918-19, pp. 40+7; 1919-20, pp. 40+2; 1920-21, pp. 11+57).— Tho 
general yearly progress and working of primary credit and noncredit agricul- 
tural societies are summarized in sections of tliese reports. 

Farmers’ telephone companies: Organization, financing, and manage- 
ment, I. M. Spasoff and H. S. Beardsley (F. S. Dept. Agr., Farmers' Bui. 
1245 (1922), pp. SO, figs. 3).— This aims to make available information tliat will 
assist in the extension of telephone service to rural districts now without it 
and in the improvement of existing rural service where improvement is needed. 
It deals mainly with the organization of a rural telephone company, cost of 
service, and problems of operation and upkeep. The appendix contains a sug- 
gestive form for constitution and by-laws and a list of commissions having 
Jurisdiction over telephone companies. 

Agriculture (Fourteenth Census V. S., 6 (1920), pis, 1, pp. 705, figs. 2S; 
2, pp. 740, figs. 19; S, pp. 42S, figs, id).— Statistics of agriculture for the census 
pf 1920 have been collected and reports prepared under the 8Ui>ervlslon of 
W. li. Austin, assisted by U E. Truesdell and S. H. DeVault. Reports for the 
Northern, Southern, and Western groups of States are presented In parts 1, 2, 
and 3, the latter Including also statistics for the outlying possessions with the 
exception of the Philippines and the Virgin Islands. State reports are made by 
counties. A general summary for the United States, giving totals for the 
country as a whole and for geographic divisions Is given In each part. The 
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reports for each State comprise a series of summary tables with explanatory 
text and five county tables showing farms and farm property, 1920, with 
selected items for 1910 and 1900; live stock on farms and ranges, 1920, and 
live-stock products, 1919; domestic animals not on farms or ranges, 1920; value 
of all crops and acreage and production of principal crops, 1919 ; and mortgage 
debt, 1020, and expenditures for labor, fertilizer, and feed, 1919. 

The rural population, which Includes all persons living outside of incorporated 
places having 2,500 inhabitants or over, was 51,406,017 in 1920, as compared 
with 49,806,146 in 1910. The number of farms was 6,448,343, as compared with 
6,361,502 in 1910. Total area of land in farms In 1920 was 055,883,715 acres, 
as compared with 878,798,325 acres in 1910. The improved land in farms 
amounted to 503,073,007, or an increase of 5.1 per cent. The value of all farm 
property in 1920 was $77,024,100,338. Of the total number of farms in the 
United States in 1920, 12.4 per cent were under 20 acres in size, 23.3 per cent 
contained from 20 to 49 acres, 22 9 per cent from 50 to 99 acres, 22.5 iier cent 
from 100 to 174 acres, 15.6 per cent from 175 to 499 acres, 2.3 per cent from 500 
to 999 acres, and 1 per cent 1,(KK) acres and over. 

Farm vegetables ([U, S.] Bur. of the Ccnmis, I4. Census, Agr., 1922, pp. 
76 ). — This publication presents figures for the year 1919 taken in the 1920 
census. A brief section is devoted to potatoes, another to sweet potatoes, a third 
to the farm garden, and the fourth to miscellaneous vegetables classified as 
truck crops and distinguished from farm or field crops. The total number of 
farms wldch forms the base for the percentages given in connection with the 
number of farms reporting Is shown by divisions and States. The statistics 
are presented for the United States as a whole by geographic divisions, by 
States, and by counties. 

Farm animals ([C7. 8.] Bur, of the Census, I4. Census, Agr., 1922, pp. 98 ). — 
Statistics from the 1920 census are presented which indicate the extent to which 
cattle, swine, and chickens are raised on farms in the United States, giving 
farms reporting, number on hand, and farms not reporting, 1920; and calves, 
pigs, and chickens raised and eggs produced, 1919. Comparative figures from 
the censuses of 1920 and 1910 are presented in so far as the data are available. 

AGRICXJLTTOAL EDUCATION. 

Desirable future developments in rural education, K. L. Buttkrfikij) 
(Jour. Rural Ed., 2 (1922), No. 2-S, pp. ^9-51 ). — Some fundamental ideals and 
principles of education for democracy are listed, as well as some practical 
suggestions to administrators of rural school systems. 

Curriculum building for vocational agricultural education in secondary 
schools, J. L. Hypes (Jour. Rural Ed., 2 (1922), No. 2-3, pp, 88-191).— It is 
held that the content and arrangement of the course of study, as well as the 
methods of teaching, should meet the needs of society, the requirements of the 
vocations, and the interests and capacities of the students. 

A program of studies for a boys’ rural high school is offered as a tentative 
step in the organization and adaptation of programs of study for fairly large 
high schools and for the average high school student who will remain until 
graduation. 

Summary of the winter short-term agricultural work in Iowa, W. H. 
Bendeb (Vocat. Ed, Mag,, 1 (1928), No, 5, pp. SU-3i6),—The plan of organiza- 
tion and administration, working conditions to be faced In starting and devcflop- 
ing the plan, and work under way are outlined here. 

Short courses: Their place and function in a program in agricultural 
education, H. 0. Sampson (Vocat. Ed. Mag., 1 (1923), No. 5, pp. 337^39),— 
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A brief account is given of the short course schools of agriculture held in New 
Jersey in 1921 by county vocational school and high school men with farm 
boys and men. 

Developments in home economics teacher training in California, M. I. 
Murchie (Vocai. Ed, Mag.^ l No, 5, pp, 866-^68). — A brief review of 

teacher-training courses in home economics offered in various institutions of 
the State and three types of technically trained teachers are described. 

Suggestions for improving the training of teachers and supervisors of 
home economics, 0. M. Winciietx (Vocat. Ed. Mag., 1 (1928), No. 5, pp. 
860-866). — Excerpts are given from replies to a letter sent out from Teachers 
College, Columbia University, in August, 1922, requesting suggestions along 
this line. They fall into the four groups of the need for more professional train- 
ing, greater provision for liberal education, sufficient home-making training 
and experience to render the teacher versatile both in her conception of the 
vocation of home making and in her housekeeping practice, and improvement in 
her professional attitude. 

An annotated list of official publications on consolidation of schools and 
transportation of pupils, compiled h} J. F. Abel {( J , *Sf. Bur. Ed., Rural School 
Leaflet 9 (1928), pp. 12).~-~Tlm list in(‘Iudes publications issued up to Septem- 
her, 1922. They are listed by Stales and as U. S. Department of Agriculture 
and U. S. nurean of l^lucatioii publications. 

Handicaps of the rural child, O. (J. Buim (Jour. Rural Ed., 2 (1922), No. 
2-8, pp. 52~€8). — This paper, j*cad before the American Country Life Association 
ill November, 1922, considers the provisions for formal rural schooling in the 
rnited States, hut atlcmiits mainly to evaluate the Klucational forces in rural 
life and tin* euvirnniiK'nt outside of the school. The question raised as to 
the advisability of coiisolldution of schools in the open country and the further 
distinction between rural and urban groups with its consequent development 
of grouj) mindodness. 

Americanization through the rural school, A. Druey (Jour. Rural Ed., 2 
(1922), No. 2-3, pp. 69-18). — The program of a particular school is described. 

Education of adult illiterates, M, McLees (Jour. Rural Ed., 2 (1922), No. 
2-3, pp. 78-78).— The story of adult education in a rural county of South Caro- 
lina by means of moonlight and “ lay-by schools ” and at a vacation school at 
Tamassee, S. C., In August, 1921, is related here. 

Principles and achievements in adult education under the Smith-Lever 
Act, G. B. Smitu (Jour. Rural Ed., 2 (1922), No. 2-8. pp. 78-88). — The trend 
of development of extension teaching as it affects a<lults is presented here. 
The way in which a community program may be developed is described. 

MISCELLANEOUS. 

Annual Report of California Station, 1022, C. M. Haring (California 
Sta. Rpt. 1922, pp. 15-2U, pi 1, flffs. 67).--This eontains a report of the 
director, togetlier with a summary of the results of investigations during the 
year. Lists of the various station projects and publications of the year are 
appended. The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

One hundred worth-while accomplishments of the college of agriculture 
the past two years (Nebraska Sta. Circ. 18 (1922), pp. 12). — Brief statements 
are given regarding 100 recent specific accomplishments of the college of agri- 
cultuft and the station. 



NOTES 


California ITniversity and Station. — 0. F. Shaw, professor of soil tech- 
noloj 2 fy, left Berkeley February 8 on five months' sabbatical leave to be spent 
In visiting various regions of the Pacific. It is expected that six weeks will be 
spent In the Hawaiian Islands, tAVO weeks in New Zealand, and two or more 
months in Australia, with brief stops in the Fiji Islands, Tahiti, and the 
Society Islands. The purpose of the trip is the study of the soil conditions in 
the three major regions to be visited. 

Eiwood Mead, professor of rural institutions, has been granted sabbatical 
leave for six months, beginning April 15, to be si)ent in Australia, Java, India, 
and Italy, and possibly the Philippine Islands, in a study of the development of 
irrigated land in tliese countries, and especially in Australia of the progress 
in land settlement during the past seven years. 

H. J. Quayle, professor of entomology in the fitrus Ex})eriinent Station and 
Graduate School of Tropical Agriculture, has been granted sabbatical leave 
l>eginning March 1 for a period of six to twelve mouths. Mr. Quayle is to go 
to Australia, where he will study the question of fumigation, assist in instruct- 
ing growers in fumigation methods, and conduct triiils of materials in con- 
tinuation of experiments begun in California, .securing advan(*e data on the 
problem before the next fumigating season. 

Connecticut State Station.— Samuel T. Sealy, dejnUy in charge of moscpiito 
elimination, has resigned, effective April 1. 

Georgia vStatioii. — Max L. McUao of McKae and Nesl>it Harper of IJtiiia 
Springs have been appointed as members of the board of directors vice F. K. 
Maim, deceased, and J. T. Duncan. 

Michigan Station. — The establishment of experimental plats for soil-building 
purposes in about 40 counties has been authorized. These plats will comprise 
about 50 acres in each county, and will contain from f) to 10 acres each of 
ciit-<)ver and woni-out land to be sown to sweet clover, alfalfa, and other 
grass seeds. 

New Hampshire College and Station. — Under a plan of exchange i)rofes8or‘ 
ships, G. F. Potter, professor of horticulture and horticulturist, has given a 
seminar course for a week at the Massachusetts College, while Dr. J. K. Shaw, 
research professor of pomology in the Massachusetts Station, will later give 
a return series of daily talks and discussions. 

Pennsylvania College. — The resignations are noted of J. M. McKee, associate 
professor of rural economics extension, effective February 1; J. R. Dawson, 
assistant professor of dairy husbandry extension, and P. L. Koenig, assistant 
in ngricultural extension, effective March 1 ; and P. L. Sanford, assistant pro- 
fessor of poultry husbandry extension, effective April 1. 

South Dakota College and Station. — ^The legislature has appropriated 
$20,000 i>er annum for specific experiments in horticulture and live stock. 

President W. E. Johnson has resigned to take effect July 1. C. Larsen, 
who has been on leave of absence and connected with the Illinois Agricultural 
Association for the past two years, returned January 1 as dean of agriculture. 

Washington Station. — The station has established a cranberry laboratory at 
Ilw’aco for the study of cranberry diseases. D. J. Crowley is In charge of 
the investigations. 
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The economic utilization of the nonarable land in this country' is 
a matter of groat importance, and one for which success depends in 
no small degree on the results of scientific investigation. Particu- 
larly is this true of the vast areas which in the light of present 
knowledge seem best adapted kv grazing. These areas present many 
specialized and distinctive problems, some of which endanger the 
permanence, limit the success, and determine the profits of the sys- 
tem under which the range is managed. Some of these problems 
have received for many years Ihe active attention of the experiment 
stations in the range States, and while much remains to be done, the 
industry has benefited greatly by wliat these institutions have 
already accomplished. 

Historically, ranching, as farming under range conditions is usu- 
ally termed, has been mainly a frontier industry, primitive in type, 
exploitive in purpose, and commonly regarded as a mere transition 
stage destined inevitably to give way to the more intensive methods 
of crop production. Ranching under modern conditions, however, 
is something quite difl'eient. It is a creative, pi-oduclive industry, 
utilizing very largely land unsuited to other types of farming, and 
constituting a factor to be reckoned with and provided for as a per- 
manent phase of American agriculture. 

The huge extent of the land in this country which, because of 
deficiencies in moisture, topography, soils, accessibility, or other 
conditions, will in all probability never be brought under the plow is 
not always I'ealized. According to a recent estimate, there were in 
1910 about 745 million acres of range land and unimpi'oved pasture, 
or nearly 40 per cent of our total land area. Some of this will ulti- 
mately be available for cultivation, but it is also estimated that at 
least two-thirds of the present forests and woodlands are suitable for 
grazing. Readjustment on this basis indicates a probable aim of no 
less than 856 million acres as potential permanent grazing land. 
This would comprise at least 45 per cent of the total land area, an 
amount almost equal to that regarded as potentially utilizable as 
improved land in farms. 

Large as are these areas, however, the time when they were in ex- 
cess of the demands upon them has long since passed away. With 
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the realization of their limited extent and resources has come a change 
from the original policy of exploitation to one of economic develop- 
ment. This is, of course, somewhat analogous to what has happened 
as regards arable land and what is becoming more and more recog- 
nized as necessary in forestry. The new conception involves a study 
of the resources of the range and means for their conservation, a 
testing of methods of animal husbandry under range conditions, a 
better knowledge of animal diseases, poisonous plants, and other 
enemies of live stock, and not least in importance a consideration of 
the economic and social relationships of the people on the range. All 
of these phases are matters of legitimate concern to the experiment 
stations and other research agencies, and it is reasonable to expect 
that increasing attention will be devoted to them, particularly in 
those States wherein ranching has played and probably will continue 
to play a leading agricultural role. 

Many of the stations in the past, limited in resource', and charged 
with the responsibility of assisting in developing from pioneer con- 
ditions a permanent agricultural industry as rapidl}' as possible, have 
very naturally directed their efforts primarily to the solution of 
problems of the farm rather than those of the range. None the less, 
the interests of the latter have been by no means neglected, as may 
Ije demonstrated by the brief summary of their work which follows. 

Apart from observations on the vegetation of the range, the effects 
of exploitation, and the general conditions of range pi actice, diseases 
peculiar to stock under range management early claimed the atten- 
tion of the stations, and this was followed by studies of poisonous 
plants, which have taken such a heavy toll at times. Equally impor- 
tant has been the work on the improvement of the grade of range 
stock, upon which much has been done by several of the stations, and 
on its more advantageous management. More recently the value of 
various range plants as emergency feeds, the supplementing of the 
range by crops grown for the purpose, the place of the silo in range 
farming, the wintering and handling of breeding stock, the improve- 
ment of wool, including the effect of range conditions on quality, and 
many other aspects of range fanning have been given careful study. 

Several of the stations have featured range studies prominently. 
This has been tiue of the Arizona Station, whose studies date almost 
from its establishment; the New Mexico Station, which has led the 
other stations in the study of the nutritive value and feeding of 
range plants; and the Wyoming Station, which has made the study 
of poisonous plants a prominent feature of its work for many years. 
In 1916 the Texas Station established a range station near Sonora 
in the western part of the State on a tract of 3,200 acres of land, 
inclosed in a substantial wolf-proof fence, and well equipped with 
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buildings for its special work. Since 1919, the same station has also 
maintained a division of farm and ranch economics, which, among 
other things, has given attention to the economic phases of ranch 
and range management. The Nevada Station established a depart- 
ment of range management in 1915, and has since centered practi- 
cally its entire activities on questions relating to range agriculture. 
Several other stations have organized departments of range manage- 
ment or made special provision for studying range problems. 

One of the earliest phases of the mnehing problem to be investi- 
gated was that of range vegetation. Studies have been reported 
on a large number of range plants, their distribution, abundance, 
lelative value, growth and seed habits, natural renewal, persistence 
under pasturing, encrcjachment of new forage plants and weeds, 
and methods of repi-oduction by most of the western stations. 
About forty publications have been issued dealing with this subject, 
representing some thirteen stations, and active projects are now in 
operation at eleven stations. These projects deal for the most part 
with problems of revegetation of natural ranges, the effect of grazing 
on native species, and the value of cacti and other range plants for 
forage purposes. 

Several stations have made studies of the composition, digesti- 
bility, and nutritive value of the leading forage and emergency 
plants of the ranges. Feeding experiments with range plants have 
been conducted by several stations. Several of these have been 
with soapweed {Yucca data). The Arizona Station has found this 
material to be a good emergency ration, and the New Mexico Sta- 
tion has corroborated this finding, especially when the soapweed 
stems are supplemented by a small quantity of a high protein feed 
such as cottonseed meal. No injurious effects were noted from the 
use of either of these materials. Chamiza has also been found of 
value as a lange supplement or emergency feed for short periods, 
though its long-continued use apparently brings unfavorable com- 
plications. The question of silage crops to supplement the range 
in periods of drought and in winter has been taken up. Corn and 
sorghum silages have been found satisfactoiy for this purpose in 
Arizona, while in New Mexico some encouraging results have been 
obtained with Russian thistle. Various hays, including Russian 
thistle hay, wheat straw, tornillo, mesquite, and pinto beans are 
among the other supplements which have been investigated. 

The restoration of depleted range areas has been a favorite topic 
of inquiry. An important finding was announced by the Arizona 
Station, working in cooperation with the U. S. Department of 
Agriculture, to tlie effect that eleven years’ observations have indi- 
cated that seriously depleted ranges recovered faster when pastuiT-d 
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judiciously with approximately all the cattle they would carry than 
when not grazed at alL 

The grazing capacity of ranges for various classes of live stock 
has been tested in Arizona, Nevada, Nebraska, New Mexico, North 
Dakota, Texas, and Washington. Great variation has been found 
with different species of plants and different kinds of animals, and 
valuable information acquired as to safe limits of grazing. In 
Nevada, a comparison of the method of establishment of a new bed 
ground for sheep each night with the usual practice of returning 
the flock to an established camp indicated that the one-night camp 
system increased the carrying capacity of the range over 20 per 
cent, improved the milk production of the ewes, and resulted in 
more rapid gains in the lambs. Attention has also been given by 
several stations to the distribution of stock watering places in its 
relation to the benefits to both the stock and the range, to range man- 
agement methods leading to the destruction of poisonous plants, 
and to tile advantages of deferred and rotational grazing. In some 
States, these studies have formed the basis of suggestions and rec- 
ommendations for rational range management and the control of 
public grazing lands. 

In view of the heavy losses of stock on the range from poisonous 
plants, the early attention given to this problem is not surprising. 
The Montana Station was among the first to take up the question, 
some of its studies dating back to the early nineties. Considerable 
work has also been reported from Nevada and Wyoming, and more 
recently from Arizona and Colorado. A large number of supposedly 
poisonous i>lants have been examined, affording detailed information 
of great value. In many cases the toxic principles have been isolated, 
and with others data have been obtained showing how their relative 
toxicity varies with the time of year and maturity, while others 
seem toxic under all conditions. Overstocking of the range and ex- 
haustion of other forage has been shown to be a frequent cause of 
disastrous losses, the range management specialist of the Nevada 
Station estimating an annual loss in that State alone of $1,000,000 
from poisonous plants consumed under these conditions. Death 
camas, one of the most dangerous of the group, has been shown to be 
most likely to prove a serious menace when hungry stock is turned 
out on ranges where there is very little grass or other palatable feed. 
Such findings, even when in accordance with general observation, are 
none the less of much value in minimizing losses. 

The diseases of range stock have been the subject of numerous 
specific investigations. Studies have been made in Nevada and Cali- 
fornia of a hemorihagic disease of cattle which recently has been 
named ictero-hemoglobinuria in cattle. Bovine redwater, goiter, a 
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so-called “ lunger ” disease of sheep in Montana, tuberculosis under 
range conditions, and swamp fever or infectious anemia of horses are 
among other diseases to which special attention has be^n given. Tn 
the last-named disease, the instrumentality of certain biting flies 
seems to have been established. A muscle parasite {SarcocyHu 
tenella) has been studied by the Wyoming Station, the results point- 
ing to a theory of an infective intestinal stage, and with control 
measures suggested based on a theory of infection from food con- 
taminated with infective feces. 

The economic aspects of ranching have been considered to a 
greater or lesser extent in the studies of range management already 
referred to. Of special interest from this point of view, however, 
is an elaborate economic study recently issued by the Texas Station 
of a typical ranching area in that State. This study is announced 
|)y the authors as “ undertaken in part, to correct the impression that 
ranching is essentially an exploitive industry and that it is destined 
to pass away, and in part to aid in placing the grazing industry on a 
sound economic and social basis.” In this bulletin of over four hun- 
dred pages, a somewhat detailed analysis has been made of the vari- 
ous phases of ranching in the areas studied, with a view to calling 
attention to the more pressing economic problems, and where the 
data, will warrant to suggest remedies for the existing ills of ranch- 
ing. The survey is noteworthy not only for its comprehensiveness 
as an economic study of the industry, but also for the large place 
within its pages assigned to social studies of the ranch community 
and ranch life and the stability of the ranch population. Although 
dealing with only a restricted area, it seems quite likely that the 
authors’ expressed hope that the work may “ lead to similar studies 
more profoimd and extensive in character” may find ultimate reali- 
zation. 

No attempt has been made in the foregoing discussion to review 
either systematically or completely the work of the stations pertain- 
ing to fa nning under range conditions. The thought has been 
merely to refer very briefly to some of the linee along which these 
institutions have been working, and to some of the more outstand- 
ing results thus far secured. This has been done to demonstrate that 
the stations have already made a notable contribution to the subject, 
and also that the field of inquiry has been by no means exhausted. 

One conclusion seems to have been quite definitely established, 
namely, that range ut i lization is a highly specialized problem, and 
that much more than a simple adaptation of findings derived in 
studies of other types of agriculture will be necessary for its solution. 
So far as crop production is concerned, the lands which seem destined 
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to remain uncultivated are almost entirely submarginal, and even 
when utilized to the fullest extent as ranches their productivity per 
acre is both relatively and absolutely low. This means a much larger 
sized economic unit than in ordinary farming, specialized systems of 
land tenure, credit, and taxation, large-scale operations and a dis- 
tinctive system of management, and other materially different bio- 
logical, economic, and social factors. These factors influence investi- 
gation to an extent not always fully comprehended, and make the first 
requisite in an attack a thorough survey and visualization of the 
field.' 

A second requisite is a realization of the complexity of the problem. 
As in studies of crop production, though not necessarily in the same 
relative proportions, the services of botany, chemistry, and meteor- 
ology, the principles of animal feeding and breeding, veterinary 
medicine, entomology, engineering, and to a notable degree econoniia' 
and sociology will all be needed. A specialist in range management, 
then, while most helpful as a nucleus and as a means of focusing at- 
tention on the problem as a whole, should no more be expected to 
solve the many questions of the range single-handed than a one-man 
staff the other agricultural problems of a State. As a matter of fact, 
the opportunities for cooperation of departments within an institu- 
tion or of institutions throughout a region seem particularly promis- 
ing in this direction. 

The criticism has sometimes been made that the agricultural col- 
leges of the West, especially those of the more strictly grazing sec- 
tions, have thus far paid hardly enough attention to such subjects 
as range animal husbandry and ranch economics. Doubtless so far 
as this criticism may be warranted, the difficulty has been mainly the 
shortage of funds on the part of these institutions, and therefore will 
tend to be rectified as their resources become more ample. In view of 
the large place which the range seems destined to retain as a contribu 
tor to the American food supply and as the workshop and abiding 
place of many thousands of our rural population, it would seem that 
its interests are entitled, in the fullest degree available, to systematic 
and substantial consideration from all who are concerned with the 
upbuilding and development of the agricultural industry. 
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Proceedings of the thirty-seventh annual convention of the Association 
of Official Agricultural Chemists, 1921 {Jour, Ansoc, Off. Agr. Chem., 5 
(1922), Nos. 3, pp. 352~J,Sy, figs. S; I pp. 439-599, figs. 9; 6 (1922), Nos. 1, pp. 
112, figs. 3; 2, pp. 113-208, figs. 7/).— This is the complete report of the conven- 
tion held at Washington, D. C., October 24-26, 1921. Abstracts of some of the 
papers i>rfc‘sented are given on pages 609 and 611. 

The chemical composition of soy bean oil, W. F. Bauohmaiv and Q. S. 
^•^MiESON (Jour. Amct. Ghem Soc , 44 (1922), No 12, pp. 2947-2952). — The fol- 
lowing data are contributed from the P>nreau of Chemistry, U. S. D. A., on the 
physical and chemical characteristics and composition of the oil obtained from 
the Mammoth Yellow variety of soy bean by means of an oil expeller. The 
physical and chemical characteristics are specific gravity 25°/25® 0.9203, refrac- 
tive index 20“ 1.4736, lodln number (Ilanus) 128.0, saponification value 189.5, 
acid value 0.5, acetyl value 17.0, Reichert-Melssl number 0.16, Polenske number 
0.26, unsaponlfiable matter 0.6 per cent, saturated acids (determined) 12.7, 
unsalurated acids plus unsapouifiahle matter (determined) 83.0, saturated acids 
(corrected) 11.5, and unsaturated acids (corrected) 83.5 per cent, lodin number 
of unsaturated acids 148.7, and a-iodln number 14.5. 

The composition of the oil as glycerids of fatty acids is as follows: Linolenlc 

2.3 per cent, linollc 51.5, oleic 33.4, palmitic 6.8, stearic 4.4, arachldic 0.7, 
lignoceric 0.1, and unsaponlfiable matter 0.6 per cent. 

The chemical composition of sunflower-seed oil, O. S. Jamieson and W. F. 
Baughman (Jour. Amei\ Ghcni. S^oc., 44 (1922), No. 12, pp. 2952-2957). — Similar 
data are given on the composition of sunflower-seed oil pressed from seed grown 
in southeastern Missouri. Tht' oil is said to have a pale yellow color, a mild 
taste, and a pleasant odor, and to dry somewhat more slowly than soy-bean oil. 
The physical and chemical characteristics are as follows: Specific gravity, 
25V 25® 0,9193; refractive Index, 20“ 1.4736; acid value, 2.3; iodin number 
(Hanus), 130.8; acetyl value, 14.5; saponification value, 188.0; Reichert-Melssl 
number, 0.27 ; Polenske number, 0.25 ; unsaponlfiable matter, 1.20 per cent ; 
iodin number of unsaponlfiable matter, 124.8; saturated acids (determined), 

7.4 per cent; iodin number of saturated acid fraction, 5.0; unsaturated acids 
plus unsaponlfiable matter (determined), 87.5 per cent; iodin number of un- 
saturated acids plus unsaponlfiable matter, 147.5 ; lodln number of unsalurated 
acids, 147.9; saturated acids (corrected), 7.1 per cent; and unsaturated acids 
(corrected), 86.6 per cent 

The proportion of glycerids of the fatty acids is as follows : Oleic, 88.4 per 
cent; linollc, 67.5; palmitic, 8.6; stearic, 2.9; arachldic, 0.6; lignoceric, 0.4; and 
unsaponlfiable matter, 1.2 per cent. 

The odorous constituents of apples. — Evidence of the presence of 
geraniol, F. B. Power and V. K. Chesnut (Jour. Amer. Chem. 80 c., 44 (1922), 
No. 12^ pp, 2988-2942 ). — From the parings of McIntosh apples the authors have 
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obtained, In addition to the amyl esters previously isolated from several 
varieties of apples (B. S. R., 48, p. 711), the aliphatic terpene alcohol geraniol, 
OioHi«0. The peculiar rose-like fragrance of the McIntosh and probably of 
other fragrant varieties of apples is attributed to this substance, which occurs 
In the free state or as an ester. 

Confirmation of the occurrence of linalyl esters in peaches, F. B, Power 
and V. K. Chesnttt {Jour, Amer. Chem. 8oc., H {1922), No, 12, pp. 2966,2967).— 
Further evidence is presented that the odorous constituents of the peach con- 
sist chiefly of an ester of the aliphatic terpene alcohol llnalool, OioHitO, iso- 
meric with geraniol as previously noted (B. S. R., 46, p. 202). 

Tnfliience of lysln upon the hydrolysis of starch by purified pancreatic 
amylase* H. (\ 8herman and M. L. Caldwell {Jour. Amer, Chem. 8oc., 44 
{1922), No. 12, pp. 2926-2930) .—In continuation of the investigation of the 
effect of different amino acids on the hydrolysis of starch by pancreatic amylase 
(E. S. R., 46, p. 708), a similar study has been made of lysln. 

Contrary to the results obtained with the other amino acids studied, lysin 
showed no activation of the amyloclastic but a favorable influence on the sac- 
charogenic action. These results are interpreted as follows: 

“Atcording to the view that the enzym (pancreatic amylase) Is essentially^ 
protein siibstnn(‘e which gradually becomes inactivated through hydrolysis in 
the aqueous medium in which it acts, and that the apparent * activating* 
influence of amino acids is due to retardation of this hydrolysis of the enzym. 
it appears proliable that the lysin in the enzym molecule Is so bound that it 
^vould not in any case he split off until after the stage of amyloclastic action 
had been passed, but that it (lysin) Is concerned in the later stages represented 
by saccharogenic activity and, therefore, the addition of lysln to the enzym 
solution tends to conserve the enzym by diminishing the rate of its further 
hydrolysis at this later stage.” 

Influence of amino acid in protecting amylase from inactivation by mer- 
cury, H C. Sherman and M. L. Oaldwei.l (Jour. Amer. Chem. 8oc., 44 (1922), 
No. 12, pp. 2923-2926) — Following a suggestion that the difference in behavior 
of histidln and tryptophan from other amino acids toward the amyloclastic 
action of purified pancreatic amylase (E S. R., 46, p. 708) might be due to 
the presence of traces of mercury accidentally remaining in these two amino 
acids after their purification, the authors have tested the effects of the addi- 
tion of small amounts of mercury upon the amyloclastic and saccharogenic 
action of purified pancreatic amylase in the presence and absence of two amino 
acids, glycin and phenylalanin. 

It was found that while the mercury, even in concentrations as low as 
0,00000?! M mercuric chlorid, inactivated to a marked extent the action of 
amylase, this inactivation was prevented and the activity of the amylase In- 
creased by the addition of from 50 to 100 mg. of the amino acid per 100 cc. 
of the solution. These results are thought to Indicate that such minute 
amounts of mercury as might have been present in the histidln and tryptophan 
preparations used could not account for their entire lack of activating Influ- 
ence upon the amyloclastic action of the enzym, and also to show that amino 
acids protect against small concentrations of mercuric chlorid when testing the 
activity of purified pancreatic amylase. 

Protein storage in protoplaamic tissue, C. R. Moxtlton, W. S. Rttchib, and 
B. G. SiEv^KiNG {Missouri Sta. Bui. 197 (1922), p. 34).— From determinations 
by the Van Slyke method of the nitrogen distribution In 15 samples of fairly 
pure beef globulin-albumin, the following results are reported : Humin nltrog^ 
from 2 to 4 per cent, arglnln from 12.8 to 14.8, cystin from 2 to 8, histidln from 
2.7 to 10, lysin from 12 to 15, and total monamlno acids from 51 to 61 per cent 



19281 


AGRIOXTLXtrRAL CHEMISTRY — AGBOTECHNY. 


609 


of the total nitrogen. It is noted that an emaciated animal showed a low 
cystln, arginiii, and lysin content and a high histidin content. 

Some experiences with the alkaline permanganate method, C. S. Roam- 
SON and O. B. WtNTER {Jour, Afinoc, Off, Agr, Chem,, I) {1922), No. 4, pp. 
4^6-450, fig, 1 ). — The authors discuss the chemical changes involved and the 
sources of error in the Official alkaline permanganate method for the measure- 
ment of the quality of the organic nitrogen in fertilizers, and report unsuc- 
cessful attempts to overcome the defects of the method by modifying the size 
of the sample and the time of distillation. It is concluded that “ any new 
method must be built upon an entirely new foundation for which more funda- 
mental chemical knowledge of the factors involved in availability is necessary, 
and that It is highly desirable that more systematic vegetation experiments 
be carried on, thus giving more reliable standards upon which to base con- 
clusions regarding the values of any methods proposed.” 

The detenu illation of extremely small amounts of phosphorus by the 
Official met hod, R. O VVimcy {Jour. Assoc. Off Agr. Chcm , 5 (1922), No. 4f 
PP jh'.T, 46G).~~\ moflitK'jilion of the Official \oliimetric method for phosphorus, 
by means of wiiicb it is stated that as small an amount as 0,01 mg. of phos- 
pb<»rus can be detect<'(1, is descrn)e(l as follows: 

“Measure an aliquot of the solution into a beaker and add 20 cc. of a satu- 
rated solution of ammonium nitrate and enough water to make the total 
volume about 75 cc. Heat tlie solution to .55® T. in a water bath and add 
ammonium molybdate solution of the same temperature After 15 minutes 
filter off the precipitate ami ('arefnlly wash free from acid with distilled water, 
f/arefully transfer the pnH'ipitate and paper into the beaker and dissolve In 
n/ 50 sodium liydroxid Add plienolphthaleiii. Neutralize the solution witli 
n/100 sulphuric acid, and from the difference in readings calculate the amount 
of phosphorus.” 

The determination of small amounts of ]>otasli by the Li ndo-Gl adding 
method, \V. Hazkn {Jour, d>f,s*oc. Off. \qr. Chcm . 5 { 1922 ). No. pp. 45G--460 ). — 
Following the suggestion of Moore and ('aldwell (E. S. R.. 44, p. 808) that the 
low resuhs obtained by them in the determination of small amounts of potash 
by t)ie liindo-G bidding method, using 80 per cent alcohol, are due to the pres- 
ence of .smliuin salts, .inalyses were made of samples of xiotash associated with 
varying amounts of sodium sulphate and sodium chlorid. Eaeli set was 
divided into two groups, in one of which 80 per cent and in the other 95 per 
cent alcohol was used for the removal of the excess platinic chlorid, while for 
th(‘ final washing 80 tier cent alcohol was used in both cases. 

The values obtained confirmed those of Moore and Galdwell that low results 
are obtained with 80 per cent alcohol, hut did not confirm their theory that 
this was due to the sodium salts, as these were found not to alter the results. 
The theory advanced by the authors and apparently confirmed by the experi- 
mental data reported is tliat the SO per cent alcohol exerts a solvent action on 
the potash precipitate. Trials with 90 per cent alcoiiol in place of 95 per cent 
indicated that it can be substituted with safety for the 95 per cent and has 
the advantage that fewer washings are required to free the precipitate from 
ammonium chlorid and foreign matter. If small amounts of potash are 
Involved and high accuracy is desired, the use of 90 per cent alcohol Is rec- 
ommended both before and after ammonium chlorid treatment, but in ordinary 
work it Is recommended that 90 per cent alcohol be used in the initial and 80 
per cent in the final treatment. 

A rapid method of analysis for dolomite and magnesian limestone, S. D. 
Avbbitt (Jour, Indue, and Engin, Chem., 14 (1922), No. 12, pp. 1199, 1149 ). — 

42628-^28 ^2 
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This contribution from the Kentucky Eicperiment Station consists of a descrip- 
tion of an indirect method for determining calcium carbonate and magnesium 
carbonate in dolomite and magnesian limestone. The method involves the 
determination of the neutralizing power of the material as calcium carbonate, 
insoluble residue and ammonium precipitate, and moisture. The technique 
for each determination and the derivation of the formulas required are dis- 
cussed in detail. 

Note on a colorimetric method for the determination of small amounts 
of magnesium, F. S. Hammett and E. T. Adams (Jour, Biol. Chem,, 54 (1922), 
No. S, pp. 565, 566 ). — On the discovery that the best acid-washe<l asbestos con- 
tains sufficient phosphorus or other substances giving the Bell-Dolsy color reac- 
tion to yield a positive color test, the authors have modified their recently 
described method of determining magnesium (E. S. R., 47, p. 804) by centrifug- 
ing instead of filtering the precipitated NH 4 MgP 04 . 

Methods of determining the number of microorganisms in tomato prod- 
ucts, C. A. Darling (New York State Sta. Tech. Bui. 91 (1922), pp. 5-5d).~-The 
investigation reported in this publication was undertaken under the auspices of 
the National Research Council to ascertain the reliability of the liquid-mount 
Howard (E. S. R., 38, p. 166) and other methods for exandning tomato prod- 
ucts for bacterial contamination of the original material. 

The procedure followed was to prepare pulp from tomatoes containing 
known amounts of decay (30 samples being used), and to determine the 
number of microorganisms present in the fresh pulp by the plate culture, the 
dried-and-stalned smear, and the Howard methods. After this examination 
the pulp w^as sterilized by heating in a stoppered flask for one hour in run- 
ning steam, and after several weeks was reexamined by the dried-and-stained 
smear and Howard methods. The pulp was then concentrated and made into 
catsup which was later examined by the two methods used for the processed 
pulp. In addition to the estimation of the total number of microorganisms, 
estimates were made of the amount of mold, the number of yeast cells and 
mold spores, and the number of rod-shaped bacteria in the different samples. 

After this work was completed broth cultures of BaeiJlus ^uhtilis and 
Bacterium coli, respectively, were added in definite proportions to each of the 
three samples of fresh pulp. The pulp was subsequently examine<l before 
and after .sterilization and concentration for the number and relative propor- 
tions of these bacteria. 

The results of the various analyses indicate that, because of the hetero- 
geneous character of the sample, very large errors are bound to occur in 
the estimates of the number of microorganisms, regardles.s of the methods 
employed. Duplicate counts of rod-shaped bacteria from the fresh sample 
showed wide discrepancies, which appeared to be due largely to the difficulty 
of distinguishing between bacteria and cell debris in the unstained material. 
The counts from uninoculated samples made from dried-and-stained mounts 
were much larger in the case of the fresh than of the processed and still 
larger than of the concentrated material. This effect is considered to be 
due to destruction or loss of staining power of the bacteria in processed ma- 
terial. 

The counts made by the liquid-mount method of Howard showed a variable 
but marked increase in the number of fragments of mold hyphae, yeasts, 
spores, and bacteria per unit volume with increase in concentration. The 
number of microorganisms in a given sample was found to bear no close rela- 
tionship to the amount of decay In the original stock. While the count was 
in excess of the IJ. S. Department of Agriculture standards in all materials con- 
taining more than from 4 to 7 per cent of decayed stockt It proved Impo®- 



191881 AQEICUl-TtraAl, CHEMISTRY — AGBOTECHNY. 611 

sible to tell the relative amount of decayed material present. Some samples 
known to contain only a small amount of uiiflt material gave a count of mold 
hyphae more than twice that in samples known to contain as much as 44 
per cent of decayed stock. 

In discussing and Interpreting the results obtained consideration is also 
given to the various objections, with substantiating data, which have been 
raised against the Howard method from time to time. The conclusion is finally 
drawn that the character of tomato products does not lend itself to the tests 
ordinarily applied in determining the number of microorganisms in a given 
food, and that consequently neither the Howard nor the other two methods 
used (‘an bo relied upon for this purpose. Two methods of control are sug- 
gested, (1) the improvement of the llcjuld-mount method for use on the processed 
mateu’ial, or (2) the establishment of a control over the quality of the product 
as made. Suggestions along the first line are “ that every effort be made to 
secure a uniform and well-mixed portion for microscopic examination, that the 
present system of recording the percentage of fields showing mold hyphae be 
(’hanged to one showing the number of hyphal fragments per unit volume, that 
the inagnlfieation ns(‘d in making the yeast and spore count be the same as 
that used in making the bacterial counts, and that the amount of material 
examined in cases where the accuracy of results Is of great Importance be made 
much larger tlian is specified at present.*’ 

Of still greater value is thouglit to be factory inspection at the time the 
catsup is made, supplemented by a laboratory inspection of the fresh pulp, 
preferably from drled-and-stained mounts. 

Th<' moistiiri* content of dried milk, G. E Holm {Jovr. Assoc, Off, Ayr. 
Cheni 5 Xo, pp fiO!) 5//).— Att(‘ntion is called to the hygrosopic 

nature of milk powders, particularly those manufactured at temperatures not 
sufficiently hlgii to destroy the colloidal properties of the milk. The moisture 
content of milk powders can best he determined by drying them under partial 
vacuum at a temperature of iOO® G. for one hour. “To Insure absolutely re- 
liable results In control methods or in any work upon this product, it is neces- 
sary to safeguard the products by shipping them in tightly sealed glass or metal 
containers, sin<?e changes in the moisture content mean heterogeneous and 
unreliable n'snlts with rogjird to other dohTminations, such as fats, proteins, 
etc.” 

Modified procedure for the determination of the turbidity point of but- 
ter fat, A. Setdenuerg {Jour. Assoc . Off. ^yr. Chem., {1922), No Jf , pp. 512, 
'With the exception of a few minor changes in technique, the method 
described is essentially the same as that previously noted (B. S. R., 89, p. 716). 

A method for the quantitative determination of trypsin and pepsin, J. H. 
Northrop and K. G. Hussey {Jour. Gen. PlipsioJ., 5 {1923), No. S, pp. 353-^58, 
fly. 1 ). — The method described is based upon the observation that with other 
factors properly controlled, including temperature and H-ion concentration, the 
time required to cause a given percentage change in the viscosity of a purified 
gelatin solution containing pepsin or trypsin is nearly inversely proportional 
to the amount of enzym present. “ It is pointed out that the particular value 
of tlie method lies in the fact that enzym reactions which take place in the 
presence of ‘ buffer ’ salts may be studied.” 

Further experiments on the isolation of thc‘ antineuritlc vitamin, A. 
Sejpell {Jour. Amer. Cheni. Soc., U (1922), No. 9, pp. 2042-20 5 tech- 
nique for the preparation of an active vitamin fraction from yeast described 
in this paper differs from that pi-eviously noted (B. S. R., 46, p. 864) chiefly 
In that the vitamin-activated fuller’s earth is prepared by the improved method 
previously noted (E. S, R., 47, p. 408) lusted of from autolyzed yeast, 
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The distribution of the active vitamin in the several fractions obtained has 
been studied by the physiological metliod previously described (E. 8. K., 48, 
p. 12). In this work the unit of active vitamin is defined as that quantity of 
vitamin which, given a normal pigeon on each alternate day, is Just sufficient 
to replace the vitamin deficiency of an exclusive diet of polished rice. As 
determined in this way, the minimum protective dose of the solids and the cal- 
culated units of vitamin present in the various fractions obtained from a given 
amount of the activated solid are, respectively, as follows: Original dried 
vitamin extract 7.5 mg. and 1,295, silver nitrate precipitate 5 mg. and 551, 
ammoniaoal silver nitrate precipitate 3 mg. and 197, and the fraction non- 
precipitable by silver 15 mg. and 424. 

The various fractions obtained by silver precipitation have been found to be 
quite stable, both in solution and in the dried state If, before drying, the silver 
is removed by hydrochloric acid or hydrogen sulphid. The vitamin and other 
bases present in the extract dialyze almost completely through a colloid mem- 
brane, thus indicating a relatively simple constitution of the vitamin molecule. 

A comparison of the nitrogen content of the various fractions with their 
activity showed that in the ammoniacal silver nitrate a smaller amount of nitro- 
gen was present than in the other fractions, thus indicating that a considerable 
proportion of the nitnigen In some of the fractions must represent other bases 
than vitamin. These bases can not be separated completely by silver precipi- 
tation. It is concluded that the complex character of all the vitamin fractions 
thus far obtained accounts for the exceptional difficulty encountered in all 
efforts to identify the active substance. 

A new Briti.sh saccharlmeter, L. Bkujngham and F. Stanley (Internatl. 
Sugar Jour,, 24 (1922), No, 287, pp. 587-590, figs. Some of the well-known 
defects in the present type of saccharlmeter are listed and discussed, and a 
new type of polariscope, designed particularly to overcome these defects, is 
described and illustrated. 

A study of the factors affecting the jellying of fruits, L. W. Tarr (Dela- 
ware Sta, But. ISS (1922), pp. 14, 15).— The present report is confined to the 
lesults of a quantitative study of the function of acid in the formation of jells. 

With a sugar- pectin ratio of 62.5 gm. : 1 gin., th(; amounts of sulphuric, 
phosplioric, tartaric, citric, and acetic acids required barely to form a Jell and 
to make the optimum Jell were determined. The results expressed as grams of 
acid required per 100 gm, of juice are, respectively, as follows: Sulphuric, 
0.0295 and 0.032 gm. ; phosphoric, 0.045 and 0.0525; tartaric, 0.065 and 0.2000; 
citric, 0.185 and 0.2000; and acetic acid, 1.75 and 2.000 gm. 

Tliese varying concentrations of the different acids represent a practically 
constant H-ion concentration at approximately pH 3.4 at the least Jellying 
point and at pH 3.1 at the optimum point. Further confirmation of the signifi- 
cance of the H-ion concentration in Jellying was afforded In attempts to prepare 
jelly from Juices differing only in H-ion concentration at definite intervals of 
1 pH from pH 2 to pH 10. It was found that at pH 3 and below excellent 
jellies could be made, while at pH 4 and above It was impossible to make a Jell. A 
comparison of the dissociation constants of the various acide used In the ex- 
perimental work also showed that the quantity of acid required varied directly 
witli the strength as indicated by the dissociation constant. 

Modern glues and glue handling, 0. H. Teesdale and 0. M. Bezeau (QraM 
Bapids, Mich.: P&fHodical Puh. Co., 1922, pp. 192, figs, 24)* — This volume con- 
sists of two parts. Book I, on modern glues and glue testing, contains general 
information on the manufacture and use of glue, with au appendix on the 
methods of testing animal glue in use at the V, 8, Forest Products Laboratory, 
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Madison, Wis. Book II, on glue-room equipment and the use of glue, contains 
a general discussion of glue-room practices, with suggestions for successful 
glue galesuianship. 

METEOEOLOGY. 

Weather prediction by numerical proceiS, L. F. Richardson ^ [London]: 
Cambridge Vniv. Press, 1922, pp. XU -{-236, figs. 7; rev. in Nature [London], 
110 (1922), No. 2771, pp. 762-765). — This book presents “a scheme of weather 
prediction which resembles the process by which the Nautical Almanac is pro- 
duced, in so far as it is founded upon the ditTerential equations and not upon 
the paitial recurrence of phenomena in their ensemble.” Applying known laws 
of dynamics and pftysics to the problem, the author attempts to calculate 
future weather events by inserting numerical values in certain fundamental 
^Illations expressing the time rate of exchange of the easterly, northerly, and 
vertical components of the momentum of the air and of its density, water con- 
tent, and heat content. 

The scheme is reduced to a set of computing forms (noted below) for the use 
of anyone who wishes to make partial experimental forecasts from such In- 
complete obser>atlonal data us are now available. In such a way it is thought 
that our knowledge of meh'orology might he tested and widened, and concur- 
rently the set of forms might he revise<l and simplified.” 

Forms whereon to write the numerical calculations described in 
\\eather prediction by numerical process, L. F. Rkhardson {[London]: 
Cambridge Unir l^rcss. 1922, ^onns 23: ter. in Nature [Londoti], 110 {1922), 
No. 2771, pp. 76'^-76V7).— Tliese are tlu' forms referred to above. 

The weather and cyclical /liietiiations, W. W Bryant {Leon. Jour., SI 
(1921), No. 121, pp. -This is a brief dis(‘\issl()n of tlie validity of the 

various attempts that ‘‘ have been made to obtain reasonably accurate forecasts 
of weather tendencies (or long periods in advance.” 

With special reference to Beveridge's recent contribution to the question of 
weather and harvest cycles, which has been previously noted (E. S. R., 47, p. 
711)), the aiitlior’s general conclusion is that “considering how many causes, 
which are so apparently arbitrary as to he comnioiily called ‘accidental,’ affect 
the weather and the crops, H does not seem likely that the time has yet come 
for long-range forecasting to become a practical factor in the regulation of the 
World’s food supply.” 

Weather cycles in relation to agriculture anti industrial ductuations 

{Nature [London], 110 {1922), No 277J,, pp. 389. 890} - This is a review of a 
joint discussion by Sir William Beveridge and otliers before llie British Associ- 
ation for the Advancement of Science, September 7, 1921i, dealing with studies 
wliich have been reported in large part in papers previously noted (E, S. K., 47, 
p. 719). 

It is claimed for Beveridge’s InveKtigatiou.s that they establish the existence, 
and persistence over more than 300 years, of definite periodicities In the yidd 
of European harvests, some or all of whicli must he attributed to cycles in the 
weather, and open up the possibility of valuable forecasts of general conditions. 

R. A. Fisher suggested that ** a periodicity In yields Is not necessarily an indi- 
cation of a periodicity in weather since It may indicate merely a periodicity of 
economic conditions,” and that the crop data for such au investigation should 
he obtalne<l not under commercial hut under experimental conditions. He 
pointed out that a comparison of crop data obtained at Rothamsted with the 
rainfall records “ indicates that rainfall apparently accounts for from 30 to 50 
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per cent of the total variation In crop.” In hig opinion ” in most features the 
succession of seasons appears to be wholly fortuitous,” and ” the crop can not 
he predicted even approximately without a detailed prediction of the weather.” 

Others questioned whether there is any correlation between price periodicity 
and meteorological periodicity, and it was suggested that Beveridge’s correla- 
tion coefficient was too small to ftp of practical significance. 

The periodic return of severe winters, E. Roger {Compt. Rend. Acad. 8ci 
[ParM, 175 (1922), No. 22, pp. 1089, 1090; ahs. in Rev. 8oi. [Paris], 60 (1922), 
No. 24, p. 847).— A study of minimum temperatures, 1416-1912, indicates a 
period of 41 years, as suggested by Renou, as well as possible periods of 100 and 
200 years. 

Lightning and trees, V. Schaffers (Compt. Rend. Acad. Sd. [Paris], 175 
(1922), No. 22. pp. 1087-1089: ahs. in Rev. 8ci. [Paris]. 60 (1922), No. 24, p. 
847), — This article reports measurements of the potential of discharge of the 
leaves of a large number of species of trees under well-defined conditions. 
Studies were also made of the extent to which the leaf is capable of serving 
as a lightning conductor. No simple relation was shown to exist between the 
potential of discharge of the leaves and the frequency with which different 
species of trees are struck by lightning. 

Climatology of Tunis, G. Ginestous (Dir. Ayr.. Com., et Colon, 

[funis], Bui. 26 (1922), No. Ill, pp. 549-663, pis. 40 ). -Tliis is a review of the 
climatology of Tunis, especially those features of interest to agriculture, based 
upon 20 years’ observations by the Meteorological Service of Tunis on pres- 
sure, temperature, precipitation, evaporation, wind, and casual phenomena. 
Text and tables are supplemented by numerous charts and diagrams. 

The general characteristic of the climate is Its extreme variability, due to 
opposing influences of the sea and the desert. The difference between tlie mean 
temperature of January and of July varies from less than 10 to more than 
20“ C. The interior regions are excessively hot, but the coast regions are 
temperate. The rainfall varies from less than 200 to over 1,480 mm. (7.9 to 
58 in.) and the number of rainy days from less than 25 to over 140. There 
are three rainfall zones: (1) Very rainy, in which the precipitation is from GOO 
to 1,480 ram. and the number of rainy days 120 to 140; (2) rainy, In which 
the rainfall varies from 400 to 600 mm. and tlie rainy days from GO to 100; 
(3) zone of little rainfall, 200 to 400 mm. and 40 (o 70 rainy days; and (4) 
zone of very little rainfall, less than 200 mm. and 25 to 45 rainy days. The 
distribution of rainfall is very variable, comparing one season witli another 
and one year with another. Tlie conditions of temperature, sunlight, and wind 
are conducive to high evaporation. 

Bibliography of meteorological literature (Roy. Met. 80 c, [London], 
Bihliog. Met. Lit., 1922, Nos. 1, pp, 33; 2, pp. 35-53: rev. in Nature [London], 
110 (1922), No. 2774, p. 885).— These are the first and second numbers of 
separate half-yearly issues of the bibliography formerly published quarterly 
In the Quarterly Journal of the Royal Meteorological 8 ociety. The first 
number includes literature received in the library of the society or in the 
library of the Meteorological Office from September, 1920, to June, 1921. The 
second Includes publications received from July to December, 1921. The 
arrangement is the same as that followed In the Quarterly, being a simplifica- 
tion of that adopted by the International Catalogue of Scientific Literature. 
The separate issue of this bibliography was decided upon to meet the needs of 
the ” small body of workers actively engaged on meteorological research, and to 
others who desired to keep abreast of advances In meteorology.” 
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sons— FEBmiZEBS. 

Agricultural-geological survey maps and their importance for agricul- 
ture and political economy, J. Kiendj. (Landw. Jahrb. Bayern, 11 {t9%l), 
No. S, pp. This discussion refers especially to the importanci^ of soil 

surveys for agriculture and as an aid in solving problems of political economy. 

Beparceling of lands and its relation to geology and soils, J. Klendl 
(Landw. Jahrh. Bayern, 11 (1921), No. 3, pp. 97-lSO). — This is a detailed dis- 
cussion of the rei)arceliiig of lands as it is frequently practiced in Europe, 
particularly under the intensive systems of agriculture and the involved high- 
way systems in Germany. Special attention is drawn to the influence of 
geology, soil types, formations, and conditions, agricultural practices, and gen- 
eral physical factors of the landscape upon such reparceling. 

Importance of and determination of the density in soils work, E. 
KaiiGEB (Intvrnatl. Mitt. Bndenk., 11 (1921), No. 5-6, pp. 212-216). — The author 
holds that in all studies involving soil moisture the density or volume weight 
of the soil should always be determined. Practical methods used by the author 
in this work are described. 

Adams County soils, .1. G. Hosier, F. W. Wascuer, W. R. Leighty, H. J. 
Snider, and L. 11. Smith (Illinois Sta Nod Rvt. 2^ (1922), pp. 62, pis. If, 
figs. 9). — This survey deals with the soils of an area of 542,816 acres in western 
Illinois, Jt lies in both the Kansan and Illinoisan glaciations. The county is 
said to have extremes in topography. The northeastern part has large areas 
of extremely hat and originally poorly drained land, and the westeni and 
southern parts have extensive areas of hilly, almost untillable land mixed with 
areas of undulating tillable land. 

The soils are of glacial and loessial origin. They are grouped as upland 
prairie, upland timber, terrace, old bottom land, late swamp and bottomland, 
and residual soils. Including water areas and rock outcrop, 25 soil types are 
mapped, of winch the brown silt loam upland prairie soil and the yellow-gray 
silt loam and yellow silt loam upland timber soils cover 12.11, 27.38, and 21.3G 
per cent of the area, respectively. 

The results of chemical analyses and field studies of the fertility requirements 
and crop adaptations of the prevailing soil types are also presented. 

Studies of some characteristically widespread soil types of Upper Ba- 
varia, H. Niklas (Landw. Jahrh. Bayern. 10 (1920), N(k 9-10, pp. iUli-J/OS ). — 
This is a report of a survey of tlie soils of an area of 50,000 iiectares (123,500 
acres) in Upper Bavaria in Germany. The work included studies of about 
5(X) samples of soils from the area, of which over 80 chemical analyses and 
over 200 mechanical analyses were made. Measurements of electrical conduc- 
tivity and of the moisture, air, and heat economy of the soils were also 
included. 

Field tests were also conducted to determine the fertility requirements and 
(Top adaptations of tlie prevailing s«>il tyi>es, Tlie soils of the area are 
classed as reddish brown weathered loam, yellow loam, lowland terrace, 
moraine sand, shale marl, loess, stratified terrace, and tertiary soils. 

Studies ou soil and Baggererde samples from ponds and lakes in con- 
nection with plans for drainage. The chemical composition of flat moor 
soils, D. J. Hissink (Intematl. Mitt. Bodenk., 11 (1921), No. 5-^6, pp. 166- 
IS,?).-— This is a summary of work previously noted from another source (E. S, 
R., 46, p. 826). 

[Soil studies at the Missouri Station] (Missouri 8ta. Bui. 197 (1922), pp. 
81-S9, figs. 3).— This is a continuation of a series of studies on soils and 
fertilizers at the station (E, S. R.. 46, p. 315). Crop rotation and fertilizer 
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experiments by M. F. Miller, F. L. Duley, and 0. B. Price have so far shown 
that the total crop increases resulting from the use of acid pliosphate, steamed 
bone meal, and raw phosphate rock have been approximately equal. 

Experiments to determine the best systems of soil management, by Miller, 
Dnleyi and Price, indicate the universal response to phosphates, a general 
though not universal response to lime, and a varied response to potash. Manure 
gave almost uniformly good returns, while rock phosphate paid in three cases 
and failed to pay in four. Little doubt is expressed that the most paying 
returns in most Missouri soils may be expected from the use of manure, avail- 
able phosphoric acid, and lime, with the returns from potash varying with the 
soil type and the crop grown. 

Studies by Miller, Duley, and Price of soil erosion under field conditions 
and under various crops and treatments showed that the most rapid erosion 
took place from scraped soils, and the largest amount of nitrogen was removed 
from cultivated soils. Continuous sod was very effective in holding the soil, 
and a rotation was more effective in this respect (iian continuous grain 
cropping. 

Analyses by Miller, Duley, and Price of a worn soil, on which two nonlegume 
crops were grown and turned under for four consecutive seasons, showed an 
average accumulation during the four years of 348 lbs. of nitrogen and 4,344 
lbs. of organic carbon per acre in the surface soil, due evidently^ to the fixa- 
tion of nitrogen by Azotobacter or other free nitrogen-fixing forms. 

Studies on the longevity of Baatllus radicicola in soil by W. Albrecht showed 
that legume bacteria live for a considerable time even in dry soil. Even 
though the soils were dried in the sun they contained enough viable bacteria 
to produce inoculation. These 4-year tests are taken to indicate that soils 
once Inoculated for soy beans and red clover will not need to be reinoculated 
when these crops recur in a 4-year rotation. 

In studies of the relative values of different forms of phosphorus on thin 
soils. Miller, Duley, and Price found that these soils responded strikingly to 
soluble phosphates. Additions of 2 per cent of ammonia or of potash to a base 
of soluble phosphoric acid gave only slightly greater yields and net returns, 
the response being slightly better with ammonia than with potash. 

A continuation of studies by Albrecht on nitrate accumulation In a soil as 
affected by the crop and cultivation confirmed the results previously reported 
(E. S. R., 45, p. 215). Experiments by Albrecht on the effect (»f dllTerent con- 
tinuous treatments upon the nitrifying activity of soils showed that continuous 
cropping depressed nitrate "accumulation by the removal of tlie lime from the 
soil. In no case was the power of nitrate production lost. 

Studies by Miller and Duley on the temperature of manure stored in various 
ways showed that when manure was .stored in a shallow, fiat pile on the 
ground the temperature did not rise much above the air temperature, but when 
it was stored in a conical pile or in deep vats tJje temperature went to a much 
higher point, sometimes exceeding 100® F. 

A brief descrii»tion of studies by Miller and R. Bradfield on the composition 
and characteristics of the tight clay layer in the soils of the level prairies of 
Missouri is also presented. 

Cultivation of agricultural soils, F. Olanz {Die Wuhlarheit im Acker- 
hoden, Vienna and Leipzig: V,arl Geroldii' l^on, 1922, pp, HI + ISS, pis. 6 ). — 
This work comprises a summary of information on different methods of soil 
cultivation, and more especially those involving pulverization and scarification 
processes. 

Soils. — 1, Soils and their treatment. —II, Sandy soils, W. J. SPArFoaD 
{So. Aust. Dept. Aoi\ Bui. 162 (1921), pp, 20).— This bulletin consists of two 
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parts. Part 1 deals with soils and their treatment and includes considerable 
general information. Part 2 deals exclusively with the sandy soils of South 
Australia, which have been formed mainly by moving water. These soils are 
not good agricultural soils and as a rule contain but little available plant nutri- 
ent s. They are easily leached and after cultivation dry rapidly at the surface. 
The profitable handling of these soils is said to consist of frcc|ueut stocking 
and infrequent cropping. For the purpose of carrying much live stock, lucern 
has been found to be the most useful crop in a rotation consisting of bare fallow, 
wheat with lucern, and superphosphate, followed by three crops of lucern. 

Peat land farming, F. J. Alway (West. Canad. Soc. Agron. Vroc., 2 {1921) , 
pp. 56-65, figs. Jf ). — In a contribution from the University of Minnesota infor- 
mation is presented on the reclamation and utilization of peat soils, particularly 
those encountered in Minnesota. According to the fertilization needed when 
first brought under cultivation high-llme peats are classed as those needing 
no fertilization, those needing phosphate only, those needing potash only, and 
those newling both phosphate and potash. The last nainod are said to he the 
most common peats. 

lllniite, a (‘onstitiioiit of black sandstone, T Sikel {hrtm. Soc. N. S. Wales, 
Proc., 4^ {1921), pt. 2, pp. 213-215: obs. in Jour. Soc. Chem. Indus., 41 {1922), 
No. 7, p 263A) — Studies are repmted which showed that the grains of a black 
friable sandstone found along the coast of New South Wales are covered with a 
thin dark-colored film. This is readily separated and obtained free from the 
sand, and when dry forms a dark-brown powder. The properties and analysis 
of this powder agree closely with those for humus obtained from brown peat. 
The term “ ulinite ” is proposed for this form of humus. 

The deph‘tiou of soils by chemical denudation, M Wjiitney {Sicience, 56 
(1022), No. Vi)3, pp. 216-21H).~ Tliis is a brief review of studies conducted by 
the Bureau of Soils, U. S. D. A., on the subject, wliich indicates that In the 
brealdng down of soil silicates to a point where the potash goes into solution, 
silica, alumina, and iron also go into solution in the same proportion they bear 
to the potash%*ontent of the original material. The ditference is, however, that 
the solution of silica, alumina, tind iron is a colloidal solution as distinguished 
from the true solution of the so-called soluble elements. 

The opinion is expressed that until the actual loss through chemical denuda- 
tion of silica, alumina, iron, potash, and other electrolytes in the colloidal state 
carried by rivers is determined, it is impossible to even speculate as to whether 
chemical erosion is a selective process, which might change the chemical com- 
position of Uie soil, or whether materials leave the soil in about their original 
ratios, which would not materially change the chemical composition of the soli 
upon which water has acted. 

The control of soil moisture by means of auto-irrigators, F. de Pkkalta 
(Philippine Aar,, 10 {1022), No. 10, pp. W-477, pi 1, figs. S?).-- Studies con- 
ducted at the (College of Agriculture of the University of the Philippines, on 
the relation of the growth of crops to different soil moisture contents when the 
amount of moisture in the soil Is controlled by a modification of Tavingstoii’s 
auto-lrrgator method, are reported. 

It was found that the moisture content of soil in pots or any other ct)utainer 
could he very well regulated and kept almost constant for an indefinite period 
by the use of auto-irrigators and mercury columns. In the case of lettuce, a 
noteworthy gain in both leaf area and dry |eelght was secured by the auto- 
Irrigator method. 

It is concluded that the constancy with which the soil moisture may be main- 
tained by the use of auto-irrigators would make the method applicable for some 
types of physiological and ecological experiments. 
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Thi® affects of moisture on the thermal conductivity of soils, G. B. 

Shankun {Jour, Ainer, Inst. Elect. Engin., 41 {1922), No. 2, pp. 92-^98, figs. 7). — 
Studies on the changes in thermal conductivity of soils caused by the presence 
of moisture are reported. 

The dry thermal conductivity of soils was found to l>e somewhat dependent 
upon the size, shape, and arrangement of the particles or upon the volume of 
air Interspaced with the particles. Coarse-grained materials, such as sand and 
gravel, had better thermal conductivity than fine-grained soil. 

Moisture was found to be the predominating factor rather than the kind of 
material. The thermal conductivity of the dry soils such as sand, clay, gravel, 
etc., covered a range of from 0.002 to 0.0047 watt per cubic centimeter per 
1 ® C., while the addition of moisture caused an increase to 0.017. 

It is concluded that it Is immaterial what kind of soil surrounds a conduit 
line except in so far as the ability of this soil to absorb and retain moisture 
is concerned. 

A bibliography on the heating of cables in soils is included. 

Soil colloids, C. B. Clevengku {West. Canad. Soc. Agron. Proc., 2 {1921), 
pp. 66-70). — In a contribution from the Manitoba Agricultural C’ollegc, general 
information on soil colloids is presented, together with a list of references 
bearing on the subject. 

A new method for the quantitative determination of colloidal clay, 

H. Sokol {internail. Mitt. liodenlc., 11 (1921), No. 5-6, pp. 1S4-211, fig. 1). — 
A new method for the quick and easy determination of the quantity of colloidal 
clay in soils is described, which is based upon coagulation phenomena and the 
volume of the fioccules in ttocculated soils. The volume of colloidal clay is 
determined by subtracting the volume of the dust and clay materials determined 
by sedimentation from the volume of the fioccules obtained by coagulation with 
sodium chlorld. Tests of the method with dilferent soils and comparisons with 
other methods are described. 

Kelation between flocculation, adsorption, and charge of particles with 
special reference to hydroxyl ions, S. E. MArrsoN (KolloidvHcm, liciheftc, 
14 {1922), No. 9-12, pp. 227-313, pis. 2. figs. 7). — Studies conductwl at the 
University of Gottingen on the intluence of different ituis including lime, iron, 
aluminum, and other metals on tlie flocculation of substances obtained from 
soils and tests of the stability of the aggrejjates formed in tills manner are 
reported. An analysis and study of adsorption in soils is also Included. 

Hydroxyl ions were found to be extensively adsorlied in soils. They bad a 
strong charging clfect and in the presence of weakly or moderately precipitat- 
ing cations also a diret't dispersing effect. They evercised an indirectly pre- 
cipitating intluence in that they accelerated the adsorption of iwecipitating 
cations. 

Flocculation occurred in the case not only of particles with reduced charges 
but also in the case of strongly charged particles when tlie number of adsorbed 
ions w’as large. 

The adsorbed ions appeared to act as a combining medium between the 
particles, and it is considered possible that a positive Ion will become attached 
to two negatively charged particles and thus cause a combination of these. 
For this reastm the cation is considered to be a positively charged particle. 

The hydroxyl ions are not considered in themselves to be Injurious to the 
soil structure. The dispersing ^ction apparently depends much more upon 
what cations predominate In the soil solution. The oxlds and hydroxidfl of 
iron and aluminum were found to be negatively charged In aqueous suspen- 
sions. They became positively charged only through the formation of oxy- 
ehlorld ions by the process of adsorption. 
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It Is concluded that the power of soils to adsorb hydroxyl ions influences the 
solubility of different compounds and explains acidity phenomena in many soils. 

Degree of acidity of soil, 1). J. Hissink and J. van der Spek (Dept, 
handh., Nijv. en Handel [Netherlands], Verslag. LandbouKk. Onderzoek. Rijhs- 
fandhouv pioefsia.. No, 27 (1922), pp. fiff. I). — In a contribution from 

the Groningen Experiment Station a review is given of the factors affecting 
and controlling soil acidity and the theories as to their influence. Car- 
bon dloxicl, calcium carbonate, clay, and humus materials are considered 
to be the soil constituents which control the degree of acidity. The results of 
investigations into the degree of acidity of a large number of samples of typical 
Netherlands soils are summarized. As indicated by the H-ion determinations 
the upland peat humus soils are strongly acid, while the mixtures of upland 
peat with sand vary from acid to weakly alkaline, the lowland peat soils from 
moderately acid to very weakly alkaline, the down soils from very acid to 
weakly alkaline, the clay soils rich in humus from very acid to weakly acid 
in accordance with the lime content of the humus, and the clay soils deficient 
in iiumus from acid to weakly alkaline according to the lime content. 

Studies of tiie relation between the degree of saturation of the soil solution 
and its acidity showed tliat tiie pH values increased and the acidity decreased 
as the saturation increased 

Tlie relations between soil acidity and crop growth, buffer action of soils, and 
variations in soil acidity are also discussed. 

Ultrainicroscopic microbes in forest soils, E. ISIei.in {Her. Beat. Hot. 
(leselL, JfO (1922), No. 1, pp, 21-25), — Studies of humus extracts from forest 
soils are reported wbieb showed that .some of the mieroorgiinisms present in 
the humus pass through a coarse membrane filter. Humus extracts filtered 
through a medium membrane filter a^ipeured to be sterile, but they decomposed 
gelatin. This action was more marked vvben the filtered extracts had been 
concentrated in a vacuum. Extracts filtered tbrougli a very fine membrane 
\Aere sterile or at least were unable to decompose gelatin. These results are 
taken to indicate that tliese extra<‘ls cmdaiii proteolytic ferments which iiass 
tlUHUigli medium ..iters but are retained on fine filters. 

Does iiitriflcatioii occur in sea water? C, B. Ltpman {Science, 56 (1922), 
No, J/f53, pp. 50J-50S). — Studies conducted at the University of tJaiifornia to 
determine whether or u(d. aetiv<‘ nitrifying bacteria exist in sea water are 
briefi.\ reported, 

'riie eonelusion is drawn tliat either the nitrirying baeterhi are absent 
from sea water or they can not function in sindi eiuieenlrated salt solutions. 
In view of a recent finding that the nitrifying bacteria can wltlistand very 
high salt concent rat ions, it is considered reasonably safe to conclude that 
the nitrifying bacteria are absent from oi^en sea water, and tliat, therefore, 
no nitrification occurs therein. 

Disinfection of experimental soils, V. Manviuli (Italia Agr,, 56 (1921), 
No. 10, pp. 50,9-571).- -Experiments with potatoes on a silicHUis clay soil and 
subsoil of the same material are reiiorted These sliowed that partial steriliza- 
tion of the soil with sulphur, iiotassium permanganate, calcium hypochlorite, 
carbon disulphid, and lysol produced increases In yield which were about 
e(]ual in amount. 

fFertiUxer studies at the Delaware Station ], G. U. Schustek {Delaware 
Sta. Bui ISS (1922), pp, 6, 7, 8).— Laboratory studies with lime are said to 
liave shown that all forms of lime are equally valuable in decomposing green 
manure wlien measured by the amount of carbon dloxld given off. However, 
magnesium oxld and magnesium carbonate cause more carbon dloxld to be 
given off the first 10 days than calcium oxld or calcium carbonate. After the 
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first days the ataount of carbon dloxid given oif was about the same for 
each form of lime for a 90-day period. 

®he results of field tests were about tlie same when measured In terms of 
crop yields. All forms of lime were about egimliy valuable when applied 
according to their respective neulrali/dng p(overs. The addition of a complete 
fertilizer witli tiie different kinds of lime increased crop yields. Field tests 
with carriers of phosplioric acid are said to have shown that acid phosphate, 
sodium phosphate, basic slag, and bone meal are of about equal value and are 
considerably better than rock phospliate or bone black. 

A study of crop rotations and of soil response to applications of various 
plant nutrients when used alone and in combination with and without Urne 
showed that phosphoric acid and potash give tlie most marked results. The 
results to date are said to indicate that potash is one of the limiting elements 
of the Sassafras loam and silt loam soils. It stimulated clover, soy beans, 
and corn, and greater disease resistance and more vigor were displayed in 
crops where it was used as an ingredient of the fertilizer. A combination of 
acid phosphate and potash gave the most consistent results and the largest 
proht on all crops. Lime with fertilizers or manure increased corn yields, 
but without fertilizers it gave negative results. It also increased the yields 
of soy beans and hay. 

Studies of crop rotation v. continuous culture indicated that wheat in the 
crop rotation witli a complete fertilizer produced from 5 to 7 bu. more than 
In continuous culture witli a complete fertilizer. The yield of corn was also 
greater in the rotation than in the continuous culture. 

A thirty-year fertilizer test, S. B. Haskml {MnsmchUHCtt'i Hid, 2J2 
(1922), pp. 127-158, ph 2, lion. 5),--The results of this study, begun in 1889. 
to determine the fertilizer requirements of different crops in different soils are 
suinmarizod in tiiis bulletin. Progress reports of this work have been noted 
from time to time (K. S. II., 40, p. 19). 

It is concluded that the greatest service which these field tests have rendered 
has been the establishment of the fact that individual crops vary in their 
nutrient requirements, and that fertility practice may he affected more b> the 
kind of crop than by the type of soil on which it is grown. A complete fertilizer 
has been found more certain to produce satisfactoi^ results than any other 
fertilizer tiealnnmt wliere the soil is fanned without live stock and no manure 
is returned to the land. Tlie resixmse (»f crops to niirogeii has been iouud 
to be affected b.v nearness In the rotation to a legume crop. The tests indi- 
cated that where corn is grown eitlu*r the first or second year following a 
legume tin' use of fertilizer nitrogen does not result in anytliiug more than a 
moderate return. 'Iln* character ol the season did not seem to have a dominant 
influence on the iunctioning of this nutrient wdien applied in artificial form. 

Large returns were obtained from tbe use of i>otash where the whole crop 
w^as removed and manure was not returned to the soli. The greater the extent 
to which the crops were removed, the greater i datively was the need for fer- 
tilizer potash. On the other htind, the greater the extent to which the crops 
produced were fed on the farm and the manure returiifHl, the lower was the 
need for potash. 

The use of liuie in the cropping system followed Increased the size of crops 
very significantly, although it liad no effect upon the availability of soil potash. 
The tests indicated the great dependence of clover on a generous supply of lime, 
potash, and phosphoric acid. Soluble phosphates were found to reduce, although 
not to eliminate, the crop damage caused by acidity. Crops varied enormously 
in their response to the different plant nutrients. 
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iiXperiifieiits with feitilizers (South CaroHno. Sta. Rpi, 1922, pp. 

The results of comparative tests of nitrogenous fertilizers conducted for several 
years are said to have shown that usually combinations of several sources of 
nitrogen give the best results. During 1921 the highest yield of cotton at the 
Peedee Substation was secured from bloo<l and the next highest from am- 
monium sulphate, while the highest yield of com was obtained with calcium 
cyanamid, und the next highest with ammonium sulphate. 

Experiments on the time and method of applying fertilizers have so far Indi- 
cated that, under heavy boll-weevil infestation during a rainy season, the best 
results were obtained by using aide applications of fertilizer. General data 
from cooperative ferliliz<*r tests on different soil types are also briefly presented. 

Standard fertilizers for Michigan, M. M. McCool. G. M. Guantttam, and 
V M ITarmer (Michigan Sfa. (Urv 5S (1923), pp, i).~ -1‘ractiral information on 
standard fertilizers for use on certain crops In Michigan soils is briefly pre- 
sent'd. 

Preservation and use of poultry inaniiro, .1. H. ABUorr (Mass. Agj\ Col. 
Fj.vi fjCaflct 57 (CKi2), pp 3) Practical information on the preservation and 
use (»f poultry manure as a fertilizer in Massachusetts is presented in this 
publication. Because of the lilgh availability of Its nitrogenous content it is 
considered peculiarly adapted to those crops wdiicb respond well to a liberal 
amount of quickly available nitrogen Normally single applications of poultry 
manure should not exceed from 1! to 3 tons per acre, both because of danger of 
burning the crop or giving it an excess of nitrogen and on account of the prob- 
ability of heavy loss by leaching, 

Experinients with green manure crops, G. L. .S(’Ht;ster (Delaware Sta. 
Sul 133 (1922), p. 0 ) — FAperinients with red, crimson, and sw'eet clover, 
alfalfa, vetch, cowpeas, soy beans, and rye are said to have shown that any 
cover crop increased the yield over the chec'k, and that legume cover crops 
increased the yield over non legumes. 

Preparation of peat composts, A P. I>\chnow'SKi ( U. S. Dept. Agr., Dept. 
Coe. 252 (1922), pp. 72). - -This circular discusses the difTorent kinds of peat 
deposits and their structure and methods of excavation and presents informa- 
tion on the composting of peat with stable manure, sewage, flsh scrap, and 
molasses waste from sugar factories. It is stated that among the most essen- 
tial factors making for the production of a good compost with peat are a 
jiroper proportion of materials, a favorable supply of air, and suitable tem- 
l>eralure and moisture conditions. 

The Donnan program of investigation for the Chilean nitrate industry, 
A. W. ArxEN (Chem. and Metall. Engin., 27 (1922), No. 23, pp. 1121-1128, fig9. 
t2).~~The present method of caliche treatment is outlined, and a critical 
examination is made of a recent suggestion that the operation of the Shanks 
process should be the object of Intensive scientific research. 

Transformation of gypsum into ammonium sulphate, C. Matignon and 
M. FR^ijACQtrKS (Compt. Rend. Acad. Sci. [Paris], 175 (1922), No, 1, ftp, S3-S5, 
fig. 1 ), — Studies on the production of ammonium sulphate by the double decom- 
position of gypsum by ammonium carbonate are reported. 

It was found that this decomposition proceeded slowly at first for a definite 
period and then more rapidly. The fineness of the particles of gypsum had a 
marked Influence on the speed of the reaction. Decreasing the speed of the 
agitation apparently decreased the speed of decomposition with gypsum par- 
ticles of the same size. The presence of ammonium sulphate in the initial solu- 
tion slowed up the reaction. Dilution of the ammonium carbonate solution 
diminished the speed of transformation. In most cases equilibrium was prac- 
tically reached after 2.5 hours of agitation, 
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Practical conditions for the use of calcinm cyanamid as a fertilizer, 

P, Maze (Oompt. Mend. Aeml. ^ei. [Paris], t75 (1922), No. 22, pp. 1098-1096).— 
Field experiments with wheat, oats, and barley on acid, sandy, and clayey soils 
to determine the influence of mixing pulverized peat with calcium cyanamid 
on the fertilizer value of the latter are reported. The cyanamid was also com- 
pared with ammonium sulphate mixed with peat. 

The ammonium sulphate mixed with peat gave better results than the Cyan- 
amid in most cnses, except where the smallest proportion of peat was used. 
The best results were obtained with the cyanamid when It was mixed with ten 
times its weight of peat. When this mixture w’as applied to the soil at the 
time of seeding, the peat appeared to protect the young seedlings against the 
toxic action of the cyanamid. 

The influence of nitrogenous fertilizers on the alkaloid content of 
lupines, Vogel and E. Weber (Ztschr. Pfla^i^^cnerthiihr. v. Dtinpvnf/, 1 (1922), 
No. 2, Wiss., pp. 85-95; ahs. in Jour. Chem. Soe. [London], 122 (1922), No. 718, 
I, pp. 798, 75,9).- -Experiments are reported which showed that the alkaloid 
content of blue and yellow lupines, respectively, varies according to the manner 
in which the plants receive their nitrogen, whether through the medium of the 
nitrogen-fixing bacteria in the root nodules or from nitrogenous fertilizers. 
Smaller contents of alkaloid were observed in the latter than in the former 
type of nitrogen nutrition. 

The results of a study on the effect of certain materials for artificial inocula- 
tion showed that Azotogen and nltragin gave satisfactory results. Azonutrln 
gave less satisfactory results, while legumin was ineffective. 

The phosphoric acid content of liquid sewage, E. Detissen (Chem. Ztg., 
JfS (1922), No. 116, pp. 876, 877). — Studies conducted at the University of 
Leipzig on the solubility of the phosphoric acid content of liquid municipal 
sewage from sewers and clarification tanks are reported. 

These showed that 1 gra. of loose white brown coal briquet ash easily ab- 
sorbed about 1.5 gm. of liquid sewage, while the same quantity of the compact 
brown asli absorlxHl only 1 gra. of sewage. Apparently little phosphoric acid 
was retained by the briquet ashes. The phosphoric acid content of the liquid 
sewage averaged per cent. During sedimentation the liquid sewage be- 
came richer in phos[)horic acid since, on account of a deficiency in lime and 
magnesia, about 15 per cent of the phosphoric acid remained in solution. 
Water-soluble lime and magnesium salts completely precipitated out the dis- 
solved phosphoric acid in feriiu'iitiiig ammoniacal urine. 

It i.s concluded that important amounts of phospliorlc acid are lost through 
municipal sewers, but that the phosphoric acid content of liquid sewage is 
present fur the most part in insoluble forms. 

Khenania phosphate. A, Messerschmitt (Ztschr. Anyew. Chem. 85 (1922), 
No. 79, pp. 5S7-548, figs. 12). — The composition and method of manufacture of 
Rhenania phosphate are briefly discussed, and a summary Is given of the re- 
sults ofrtaboratory and field experiments conducted at several European agri- 
cultural experiment stations on the fertilizer value of this material. Manufac- 
turing problems are briefly discussed. 

Comparative assimilability of tricalciiim phosphate and the phosphates 
of aluminum and iron, C. Brioxjx (Compt. Rend. Acad. [Paris], 175 
(1922), No. 22, pp. 1096-1099).— Pot studies using gand cultures of six different 
crops to compare tricalclum phcjsphate with the phosphates of aluminum and 
iron as sources of phosphoric acid are reported. 

The aluminum phosphate gave better results than the tricalclum phosphate 
In the production of dry matter in four out of six cases. It was superior to 
tJie iron phosphate in flvp out of s}x cases* The iron phosphate, while Ihfe- 
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rior to the tricalclum phosphate in five out of six cases, gave noteworthy 
increases in dry matter, especially in the cases of barley and buckwheat. The 
ais^jinllatlon of phosphoric acid from aluminum phosphate by the crops was 
Atfter in nearly every case than that from the other two phosphates. 
iK[t is concluded that in determining the available phosphorus of soil a solvent 
must be used which will indicate the phosphates of iron and aluminum as well 
as thUll^aline phosphates. 

LimRor Van Buren County soils, M. M. McCool, J. O. Veatch, and F. W. 
Trull {Michigan ^ta. Circ. 54 (192S), pp. 4, fig. 1). — A map of Van Buren 
€ount 3 % Mich., showing the lime requirements of the 35 different soil types In 
|the county is presented and discussed. 

Bnlphur, pyrites, and sulphuric acid {Commerce Mo., 4 {1922), No. 8, pp. 
20--28 ). — Data on the production, export, and import of sulphur, pyrites, and 
sulphuric acid in the United States and foreign countries are summarized In 
this report. It is shown that the United States during the last three years has 
taken first place In the supply of sulphur to the world, with Italy second and 
Japan third. 

The role of manganous fertilizers in agriculture, H. Bocher {Compt. 
Rend. Acad. Agr. France, 8 {1922), No. 9, pp. 828-^25). — A brief review of the 
results of different studies on the fertilizing value of manganese is given, indi- 
cating that it Is a catalytic body and a fertilizing agent. 

Production and value of mineral products in Michigan for 1020 and 
prior years, \j. P. liARULTT, TI. M. Martin, and W. I. RomNSON {Mich. Oeol. 
and Biol. Purvey Puh. 82 , Ocol. Bcr. 28 {1922), pp. 145 ). — This report is In two 
parts and deals wtli metallic and nonmetailic minerals. Under nonmetalllc 
minerals, sections are included on magnesium, cement, potash, gypsum, lime- 
stone and lime. 

Inspection of commercial fertilizers for 1022, H. R. Kbaybill, T. O 
Smith, and (- P. Spaeth (New TfnntpHhire Sta Bui, 206 {1922), pp. 16). — 
This bulletin contains guaranties and actual analyses of 97 samples of ferti- 
lizers and fertilizer materials crdlected for inspection in New Hampshire dur- 
ing 1922. (If these, 22 showed a deficiency of 0.2 per cent in one or more of 
the nutrients nitrogen, phosphoric acid, and potash. 

Analyses of commercial fertilizers, fertilizer supplies, aud home mix- 
tures, 1022, i\ S. Uathcart {New Jersey ^^tns. Bui, 371 {1922), pp. 85, 
fig. /).-"-Thf8 bulletin ivports guaranties and actual analyses of 041 samples 
of fertilizers and fertilizer materials collected for inspection in New Jersey 
during the spring of 1922. These included 204 samples of fertilizer materials, 
21 home mixtures, 350 complete commercial fertilizers, 4 commercial fertilizers 
containing phosphoric acid and potash, and 62 duplicates. 

Fertilizer control, J. L. Hills, C. H. Jones, G. P. Anderson, and A. S. 
Butman {Vermont Bta. Bui 228 {1922), pp. 8-15) , --Tim section of this report 
summarizes the results of actual analyses of C17 samples of fertillzgts and 
fertilizer materials, representing 203 brands, collected for inspection In Ver- 
mont during 1922, together with statements as to whether or not the guar- 
anties were met. 

AGEICULTUKAI BOTANY. 

[Heport of the] department of plant physiology, E. M. R. Lamkey 
{Delaware Btu. Bui. 188 {1922), pp. 88, 84)- — lu continuation of previous 
reports (E. S. R„ 46, p. 627), the author claims that the different soil treat- 
ments employed in a study of changing permeability have resulted in quantita- 
tive and qualitative response in regard to the permeability of t-he tissues of 
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peach trees. Most of the changes have been In degree, although somj rath# 
remarkable qualitative differences due to fertilizer combinations were observedj 

In an investigation of the reaction of enzyms to solutions within the peAdI 
tree, the author found that nitrogen is apparently the chief limiting factii |l| 
peach production through the influence that fertilizers have on the carbohyc?^™ 
metabolism of the plant. 

Employment of enzymatic activity as a limiting factor in the production 
of corn has resulted in the development of vigorous clf)se-bred typef the 

separation of productive aiMl nonproductive strains. 

A new and eflfiolent respiromoter for seeds and other small objects, 
G. T. Harbington and W. Crocker (Jour, Apr, R&<earch \U, aS.1, 23 (J&23h 
No. 2, pp. 101-i16, pi, I, figs. 2). — A description is given of a respirpme ' 
designed for experiments on small objects, and directions are given for its us<f\ 

Kespiration of apple seeds, G. T. Harrington (Jour Agr. Research 
23 (1923), No. 2, pp. 1/7-130). Using the respiroineter mentioned above, the 
author determined the respiratory intensity of dormant apple seeds as being very 
low. The respiratory intensity of seeds capable of germination was found to 
be higher, arvd with advancing germination it becomes very high but soon 
falls If the germinated seeds are kept at too high a temperature. Removal 
of the outer seed coats or both seed coats was found to in(*r(‘ase respiration 
and accelerate germination. 

The respiratory quotient of dormant apple seeds at ordinary temperatures 
corresponded to the complete oxidation of fats or to only a slight increase in 
sugars. It increased with temperature, indicating possibly an oxygen defi- 
ciency, and decreased with temperature, iniiicating a storage of oxygen. The 
respiratory quotient was found to become low with advancing germination, 
indicating the rapid trnnsformation of fats niKi accumulation of sugars. 

Temperature changes are said to exert a stimulating effect on the respiration 
of dormant apple seeds. 

Respiratory intensity, respiratory quotients, and temperature coefflelents are 
said to be affected by the previous treatment of the seeds, being higher after 
treatment which tends toward afterrijiening and lower after treatment which 
indu(!es deeper dormancy. The temperature coeificients are reported to he dif- 
ferent for different steps in the oxidative processes which constitute respira- 
tion, and these differences are said to be related to the different temperature 
effects upon the physiological condition of the living embryo. 

Ecology of Tilia americana. -II, Comparative studies of the foliar 
transpiring power, J. E. Cuibbs (Bot. Gaz., 77 (1921), No. 4, pp. 289-313, figs. 
10). — This Is an extension of irive.stigations previously noted (E. R. R., 43, 
p. 223), being concerned with the data recorded for the same species as ob- 
tained from a wide range of habitats on clay soils, and carried out according to 
methods essentially similar to those previously employed. 

The morning rise in the foliar transpiration index for Tilia is commonly 
much slower for the clay series of environments than for the sand dunes and 
the maximum attained Is comparatively much lower. These and related facts 
are detailed. 

The transpiration stream shows a simple curve for readings taken on forested 
clays, rising gradually to a maximum at noon and falling at approximately the 
same rate to tiie night level. The effect of thundershowers Is recorded in a 
sharp reduction In the transpiration index. Partial abscission produces an 
effect not unlike tluit found to accompany the development of a wilting co- 
efficient. A wilting coefficient did not develop in any of the clay soils, and there 
was always a considerable amount of growth water available, but its occurrence 
on the sand series produced an effect closely similar to that occasioned by 
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abscisson. Sunlight affects the transpiration stream through its Influence in 
initiating stomatal movements and has particular reference to the morning rise. 
Relative humidity is a very potent factor in influencing the transpiration index. 
Growth water exerted less influence in modifying the transpiration rate than 

1 most of the atmo8i)heric factors. The part played by soih temperature in 
maintaining the transpiration stream is given more importance than has gen- 
erally been ascribed to this factor. 

<hest average transpiring power recorded for the clays, with the ex- 
cepwjpbf the i)rairle data, was that registered for the swamp habitat. The 
variation In a\erage transpiring power from day to day is greater for the meso- 
phytic forest than is the difference between the average rates for the most meso- 
tjyhytic and most xerophytic stations, if we consider the clay series only and dis- 
regard the prairie record. The con\(‘rse is true for the dune series. Daily vari- 
ations in the transpinition stream are most pronounced in the xerophytic situa- 
tions, and least so in tlie strongly mesophytic ones. The average transpiring 
power is le.ss in d(‘ep forests af)d moist ravines than in o]>en woodlands and 
less in open forests than in exposed positions on clay. The greatest transpiring 
ability Avas recorded on the open sands where there was no humus and on the 
prairie. The transpirati(»n cur\e characteristic of the prairie station is closely 
similar in its essential features to tiie (*urves reiiresenting the open dune sands. 
The highest transpiration rates are associated with a low growth water, which 
is not interpreted as iieing in any way causal, but as evidence that growth water 
IS of relativel.\ little signiiicance so far as transpiration is concerned until it 
approaches the waiting coefficient. 

On the beliavicu’ during drought of lrav<*s of two t^^ape species of Ras- 
vserina, with some notes on their anatomy, I>. Thoday ( Jaa lini. [Ijondon], 
.Vo 1^0, pp. .‘)Sr) ‘ ()0 f . ppH. f.i) - -A stial> of structure and ladiavior in 
/*. fihfonms and /*. falctfolia (?) is described as these are affected by drought 
in South Africa. 

The water content of shoots with the leaf grooves closed ranged in March, 
1920 (late in a very dry summer), from 34 down to 25.7 per cent, the water 
content of fully turgid shoots at this time being only 47 per cent. At the end 
of the winter rainy season (October) the Avater content of shoots with new 
grow th was about 00 per cent. 

Evidence is adduced for attributing closure to cohesion forces developed in 
the outer epidermis, the cells of which are large and df'ep, and are provided 
with a very thick cuticle. As they contract with loss of w^ater their lateral 
walls are thrown into liellow’sliko folds. The mesophyll, how’ever, contracts 
in \olume during closure at least as much as the epidermis, and the palisade 
tissue may show fine hellowslike foldings of the walls. Reasons are given for 
regarding water storage as at most a subsidiary function, of little Importance 
in prolonged drought, and other advantages of a deep-celled epidermis are con- 
sidered, esiiecdally in relation to the closing mechanism and screening from in- 
tense insolation. 

Reserve food materials in vegetative tissues, G M. Tuttli*: (Rof. Guc., 7/ 
{11)21), No. 2, pp. H6~15t ). — In view’ of the importance of the distribution of 
starch and fats as food-reserve substances in vegetable tissues and its con- 
nection with investigations regarding the effect of low temperatures on cells, it 
was thought desirable to Investigate the conditions prevailing in some trees 
and shrubs in northern Alberta, the results of which are briefly indicated. 

All the species examined showed a high starch content during the summer, 
which disappeared during October. All the trees and shrubs examined con- 
tained oils and fats as food reserve during winter with the exception of Loni- 
42528—23 3 
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cem pl^ucencmn and Crataegm sp. The presence of snprar was demonstrated 
In many nt the species, qnantitative determinations In a few places ^?lrlng a 
total snprar content ranain^r from 0.5 to 2 per cent. Falling decldnons leaves 
contained oils and fats but no starch. Most of the species of alpine Sallcaceae 
and IBricaceap oxanimed showod the presence of both starch and oil during tl 
vegetative season. Goultheria nvnHfofia, a lowland species, showed oil only. 
The ability to form starch does not seem to he associated with the glto^tic 
(’onditlons resulting from high altitudes. J|B 

Fffect of light on germination of light-sensitive seeds, W. A ffiTitDNEK 
(Bot Gas., 7t (toil), No. pp. 2^9-280). — An attempt has been made In this 
investigation to discover the fundamental relation of light to the germination 
of seeds and to show just what light does to start germination 

The seeds of Rumex crisp^i-9. Datitra ftfrarrtmivm, and Phoradmtfrorr fla- 
vesoens were found to he light sensitive. The germination of seeds of B. 
crispiift and P. flai^e^nens was promoted by light, but this hindered the ger- 
mination of seeds of D. f^frantonwm. Abrasion and removal of coats (ovary 
walls) of R. cH/ipvs seeds promoted their germination in darkness. Treatment 
of seeds of R. cri^pifs and Oenothera hiennifi with concentrated sulphuric acid 
caused an increase in the percentage of germination In darkness. No recip- 
rocal relation was found between the effects of light and temperature. Light 
was not necessary for the absorption of sufficient water for germination. 

Injection of water did not yield increased germination in darkness. Almost 
all kinds of single electrolytes, regardless of the nature of the ions, seemed 
to promote germination of seeds of O hiennift. Nientiana tnhnoum, and Ter- 
hasoum> thapsuff in darkness. Embryos of seeds incubated in light became 
more acid than those Incubated In darkness Light seemed to activate lipolytic 
enzyms which hydrolyzed fats to fatty acids. 

In darkness the germination of seeds of R. rrhpufi was promoted (increased) 
by hot water treatment, abrasion, treatment with concentrated sulphuric 
acid, Increased oxygen pressure, fluctuating temperatures, and soaking In 
solutions of hydrochloric acid, sodium sulpbocyanate, and hydrogen peroxid. 
In N. tahaxjum It was promoted by soaking in solutions of hvdrochlorlc acid, 
sodium sulpbocyanate, and hydrogen peroxid. as well as by the use of many 
single electrolytes as substrata. In T. thapms it was promoted bv the action 
of light, fluctuation of temperature during incubation, alternating high and 
low temperatures, soil, and many single electrolytes as substrata. In 0. 
himnia It was promoted during certain seasons by hot water treatment, sul- 
phuric acid, preliminary incubation at low temperature, Incubation in alternat- 
ing high and low temperatures, and single electrolytes as substrata. In 
Damus earota it was promoted bv increased oxygen pressure and preliminary 
incubation at low temperature, while it was hindered by soaking in hydro- 
chloric acid and by the use of single electrolytes as substrata. 

Tuflnence of environment on sexual expression in hemp, T. H. Schattner 
(Bot Gas.. 71 (tm). No. S. pp. 197-219. pi. 1. fta, 1) —The study of hemp 
(CamtaUa aativa), originally undertaken to determine any Influence of environ- 
ment on the sex ratio, was extended and modified to Include problems more 
fudamental than the mere changing of the sex ratio (B. S. R., 48. p. 12T). 

Intermediate plants occurred, bearing both stamens and carpels, and also an 
endless profusion of abnormal flowers involving many sorts of sexual expres- 
sions. Complete reversal of sexual expression under the Influence of abnormal 
environment was studied during three years, and It was found that hemp 
planted in the spring In the open, under normal conditions, developed as pure 
carpellate and pure staminate individuals, no confusion of sexuality occurring. 
The ratio between carpellate and staminate individuals was about 1:1, with 
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large deviation In either direction In some of the plats. Hemp planted in 
winter in the greenhouse on shallow benches with low light intensity showed 
great confusion in sexual expression. Both carpel late and stamlnate plants 
showed reversal in their growing period to the opposite sexual state. In 
extreme cases 88+ per cent of carpellate plants showed reversal to maleness, 
and 80 per cent of stamlnate plants showed reversal to femaleness. Both 
stamina te and carpellate plants, though showing decided sexual dimorphism, 
contained all the factors and abilities of both sexes. There is no question pt 
a homozygous or heterozygous condition being involved. The staminate and car- 
pellate Individuals contain the potentialities for the perfect development of the 
opposite sex. Reversal of the sexual state takes place in the vegetative tissues 
and has no relation to a reduction or segregation of chromosomes or their 
possible hereditary factors. The sexual reversal is of all degrees of Intensity, 
from very imperfect expressions of the opposite organs to completely normal 
development. 

Sexuality Is a state or condition not Mendelian in nature, but related to the 
(nnctlonal activity of tlu' plant and profonrall\ iiifliUMired by environment. 
Maleness and fornaleness in hemp are probably controlled by the metabolic 
level of tlie cells, and sex reversal takes place when the metabolic level Is 
d<M»idedly changed or disturbed. 

Any tissue in its growth may he in a neutral state of varying degrees of in- 
tensity and during its continued growth can pass from one state to the other 
without any reference to chromosome segregation or combination which are the 
ordinary causes of Mendelian phenomena. 

Sex is subject to experimental control in the individual in such dimorphic, 
dioecious species as hemp. Such control can he exercised in various ways by 
changing the ordinary factors of environment, and, therefore, presumably also 
by chemical and physical stimuli of various kinds. 

FIELD CROPS. 

The 1,000-kernel weight of seed in relation to experimental error, 
M. O. Maltk Agr., S {J922). Nos 2, pp, ; S, pp, 119-122).— 

author cites data to prove that different varieties within the several field crops 
may exhibit great differences in respect to their 1,000-kernel weights. Equal 
weight amounts of seed of very closely related varieties may contain decidedly 
unequal numbers of seed, and consequently unequal thickness of stand may be 
obtained with the different varieties if equal amounts of seed are sown. To 
obtain as equal stands as possible in variety tests, the l,000-kernel*Veight must 
be considered, and varying amounts of seed of different varieties, calculated on 
the principle that equal numbers of germinable seed should be applied to equal 
unit areas of land, should be seeded. The weight amount of seed of a variety 
which should be seeded per unit area can be ascertained by the formula 

w 

10 ^ 

9- P 

where w is the 1,000-kernel weight, g the germination, p the purity, and c the 
required number of germinable seeds per unit area. 

[Seeding upland moor meadows], H. Witte {Landtmatmen, 5 (1922), No. 
49, p. 77d).— Ilie results of experiments conducted for five years at Plahult to 
determine the best time for seeding meadows on upland moor soils are briefly 
noted* The seed mixture which was sown without a nurse crop the middle of 
May, June, July, and August consisted of alslfce clover, white clover, timothy, 
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meadow foxtail, meadow fescue, and blue grass. The June seedings produced 
the largest percentage of clover. It is concluded from the results In general 
that, under the conditions prevailing at Plahult, meadows seeded on properly 
prepared soil during the latter part of June and early in July may be expected 
to produce the best yields of hay in quality as well as in quantity. 

[Field crops work at the Georgia Coastal Plain Experiment Station In 
1020 ], S. II. Starr (Veorffia Coatftal Plain Hta. Bui. 1 pp. 7-14, 

figs. 6 ). — Experiments with field crops during the first year of the station are 
described. The continuation of this work has been noted (E. S, R., 48, p. 128). 

The leading varieties included Georgia Red wheat, South Georgia rye, Red 
Rustproof (Appier) oats, Whatley corn, and Cleveland (Fitzpatrick) and 
Webber cotton. Sweet i^otatoes on new land yielded decidedly less at about 
double the cost per bushel as on old land. November 24 seedings of oats heavily 
outyielded December 20 seedings. Rhodes grass made 3,753 lbs. per acre on 
low, moist land and 1,120 lbs. on ridge land, both Tifton sandy loam. A test 
of velvet beans in corp and comparisons of millets and of cowpea varieties are 
also noted. 

[Report of field crops work in Missouri, 1921 - 22 ], W. C. Ethkrtdge. 
C. A. Helm, L. J. Stadleh. and <). W. Letson {Missouri Sta. Bui. 107 (/.022), 
pp. 6‘6‘~d8, 60 , 70 ). — The continuation of earlier projects (E. S. R., 40, p 320) 
is described. 

Fulcaster led in yields among the wheat varieties at Warrensburg and 
Stark City, Fultz at Maryville, and Poole at Cuba. However, the differences 
were not enougli to indicate the invariable superiority of one variety. Two 
selections of Michigan Wonder have outyielded the parent variety by 3.4 and 
4.9 bu. per acre. 

Red Rustproof was outstanding in tests of oats varieties at Maryville with 
55.8 hu. and at Warrensburg with 26.1 bu. per acre. As in preceding seasons, 
the earlier varieties oiit.vielded the later sorts. Work with pure-line selections 
of oats and with hybrid progenies Is also noted. 

Orange, the highest yielding sweet sorghum, nearly doubled tlie yield of 
Boone County White, the leading corn variety, in pounds of dry matter per 
acre. 

The yields of ( iderhrucker, the leading barley, were materially lower at 
Columbia and Warrensburg tlian those of the better oats varieties, but at 
Maryville barle.\ compared very favorably with oats. Trehi and Sandrel, 
obtained from the U. S. Department of Agriculture, were the leaders in the 
nursery tost at (^oliiiiibia. 

ApplicatitTii of 300 Ihs, of acid phosphate per acre to cotton on the IJntonla 
fine sandy loam of southeast Missouri i)ro(luceil a yield nearly 50 per cent 
greater than that of untreated plats and with earlier maturity. Small applica- 
tions of potash apijarently bad no effect on yield or maturity. Acala, with 
.500 lbs. of lint per acre, and Cleveland, with 526 lbs., were foremost in cotton 
tests in 1921. 

Sudan grass in rows 3 ft. apart on two different types of soil yielded 
practically the same as when drilled solid. When seeded thick with a grain 
drill the hay was of a much finer quality and the seed somewhat smaller. 

The average acre yields of soy bean seed at 5 points were much greater than 
those of cowpeas, although hay yields were about the same. 

[Report of field crops work in South Carolina] (South Carolina Bta. Rpt 
im, pp. 7-14, 4^. 50, 5S, 54, 55, 56, 58-60, 61, 62, SS, 64, flg^> 0).— Velvet beans, 
cowpeas, and soy beans were the leading companion crops for com In the 
order named. The yields of both cotton and com in rotation were maintained 
when cowpeas were broadcasted in the com annually at the Pee Dee Sub- 
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station. Both crimson clover and bur clover are recommended as winter 
cover crops, but on poor land the best results were bad with rye and vetch. 
Disking followed by broadcasting pi’oved to be an economical and practical 
method of seeding cari)et grass and lespedeza at the (^oast Substation. Small 
applications of sodium nitrate and acid phosphate appeared to hasten the 
development of pastures on the poor lands very materially. 

The leading varieties of cotton at the station were C-ollege No. 1 and Dixie 
Triumph in 1921 and Lightning Express and Express strains in 1922; at the 
Pee Dee Substation, (’leveland, Dixie Triumph, and Deltat.ype Webber in 
1921 and Mexican Big Boll and Lightning Express in 1922; and at the tloast 
Substation (Meveland in 1921 and (Ueveland and Dixie Triumpli in 1922. Gen- 
eral i^ecouiinendations, except for ExpreSvS and Deltatypc W^eblaa*, have been 
noted earlier (E S It, 44, p. 524). Re.sults to date indicate close si)acing for 
niaxlnmm yields, Tlie best results at the Coast Substation were had where a 
side application of cotton.seed meal and sodium nitrate was made on June 19, 
and the next best where all the fertilizer was put under the cotton at 
planting. 

Experiments showing tlie value of rotations are summarizi'd, together with 
the results of variety trials with corn sweet potatoes, soy b(‘ans, and velvet 
beans, and note.s on breeding uori; with cotton, wlieat, oats, rye, barley, corn, 
\t*lvet beaus, peanuts, potatoes, and sweet potatoes. 

Gertitled Irish Gol)bler p(»tato si*ed from Virginia, Vermont, New York, 
Wi.sconsin, anil Simtl) GaroUna yielded in tlie order named. Tlie low yield 
of the local seed was thought due mainl.N to the poor condition of the secnl 
(ubers. (Vrt^^ie^l Irish (kiiibler sml made iietter stands and larger yields 
tlijui iioncertified swd. Nitrogen from organic sources gave Iietter results 
than that from inorganic sources when applied to potatoes at the Coast Sub- 
station. 

f Report of held crops work in Assam], J. McSwinky. L. Barth akur, and 
J. N. Gh ARRAY ARTY { Assaiit Aiji'. Dept Rpf. 1922, pp. 3, It, J, d-nS,* uIho iti Apr. 
ILvptH, and Demon. Atoann, Rpt., 1922, pp. 3-2), 33-35, 57-08, 73-85, 

97-1 i0 )>- — Experiments including varietal and fertilizer trials and breeding 
work with potatoes, rice, and sugar cane, and tests of forage and fiber crops 
are reported in continuation of earlier work (E. S. U., 40, ji 521). 

[Report of field crops work in the Central Provinces and Berar, India, 
1920-21], K. T. D. Wallace. C. Mayadas, ,1. II. Httciih:, K. (k Allan, et al. 
{Vent. Prors. and Berar [India] Dept. Apr., Apr. t^taa. South. Circle Rpt. 1921, 
pp. 3-^12, 20-31, 38-40, 40-2)1, 55-07: Went. Circle Rpt. 1921, pp. 3-13; North. 
Circle Rpt. 1921, pp. 4-13, 17, 23-26, 34-40, 61 ; lC,vpt. Farm. Apr. Col., Nappur, 
Rpt. 1921, pp, 4, 5, 10-^17 ; Apr. Col, Nappur, Bot., Chem., and Mpcol. Research 
[etc.], Rpt, 1921, pp. 11 - 14 ).— In addition to rejiorts of the progress of cultural, 
fertilizer, rotation, and variety tests (E. S. R., 40, p. 486) and breeding work 
with cotton, jowar, rice, wheat, sugar cane, and miscellaneous field crops, 
results of analyses of sugar-cane varieties are tabulated. 

[Report of Held crops work in Kenya, 1920—21], A. J. Wilson, G. M. 
Hamilton, T. D. Maitland, F. B, and H. H. Holder {Kenya Colony 

Dept. Apr. Ann. Rpt. 1920-21, pp. 95-107, 113-117, 127-130, 132, 133, 138, 139),— 
The experimental work reported Included varietal trials with wheat, corn, 
l)eans, peas, peanuts, flax, and potatoes ; field tests with barley, teff grass, and 
miscellaneous cereal, root, forage, and fiber crops; and retting experiments 
with flax. The rice and sugar Industries in the colony are described briefly. 

[Report of field crops work in Madras, 1020—21], G. H. Hilson {Madras 
Dept. Apr, Rpt. 2929-21, pp, 8-10, 11, 13-15, 20, 21). — Cultural, fertilizer, and 
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varietal tests and breeding work with sugar cane, cotton, rice, ^and miscellane- 
ous grain and forage crops are reported on as heretofore <K, S. R., 45, p. 532). 

[Report of field crops work in Mesopotamia in 1921], R. Thomas et al. 
(Mwpotamia Dept. Apr. Admifi. Rpt, 1921, pp. 9-11, 25, 26, $3, SJf, 41-^43, 
51-33, 55-39, 68-11 ), — The continuation of work with field crops along the same 
general lines as heretofore (E. S. R., 46, p. 436) is reported. 

[Report of field crops w'ork in Uganda in 1921], S. Simpson et al. 
{Uganda Dept. Agr. Ann, Rpt. 1921, pp. 6-S, 18-21, 21, 22, 26, 29, 31-35, 31-39, 
41-44 f 66-68, 10, 71 ). — The continuation of work with field crops along the 
same general lines as recorded heretofore (E. S. R., 46, p. 634) is described, 
together with analyses and yields of sugar-cane varieties and reports of the 
Imperial Institute on starches from cassava, arrowroot, and yam bean tubers 
(Pactiyrhizus tuheroaus), and on sugar. 

[Report on field crops work in South Australia, 1920^21 and 
1021<-22], A. J. Perkins, W. J. Spavkord, et al {So. AusI. Min. Agr. Rpt. 
1921, pp. 8, 9, 11, 12, 28, 29, 30, 31, S2~Sl 51; Jout. Dept. Agr. So. Anst., 26 
{1922), No. 3, pp. 212-214, 216-218, 220, 222-224) ~ reports on the 
progress (E. S. R., 43, p. 528; 44, p. 827; 46, p. 35) of cultural, fertilizer, and 
rotation tests with wheat, barley, and potatoes, and varietal trials with wheat 
and potatoes, notes are given on the production of wlieat, cereals, cereal hays, 
sugar beets, and tobacco in Soutli Australia. 

Adlay, a new grain plant from the Orient, P J AVkstlr (Jour Heredity, 
IS {1922), No. 5, pp. 221-221, figs 6 ). — A brief diseussion of the merits and 
possibilities of adlay (K. S. R., 47, p. 163). 

A genetic analysis of maize, W. C. Bthekidgk, W. H. I^yster, and L. J. 
Stadleb {Missouri Sta, Bui. 191 {1922), p. 69 ). — Corn plants with zigzag culms 
were first observed in F 4 progenies of Tom Tiiumb popcorn X a Missouri dent 
corn. Crosses between normal plants and zigzag plants gave Fi with normal 
culms, which gave some Fa progenies consisting of normal plants and zigzag 
plants in the ratio of 15: 1, and others 8 : 1 . Evidently two factors designated 
Zg zg and Z z w(‘re coiK orncd, zigzag culms appearing only when both were 
recessive. Zg zg was very closely, or completely, linked with the factor pair 
Qs gs, green stripe. 

Tlie factors for sugary endosi>erm and tunicate ear were found In the same 
chromosome about 29 units apart. A comparison of the amount of crossing 
over between the factors for sugary endosperm and tunicate ear In the forma- 
tion of pollen and ovules led to conclusions that crossing over occurs about as 
often in microsporogenesls as in megasporogenesis. 

Inheritance of zigzag culms In maize, W. H Eysier {(lerietics, 1 {1922), 
No. 6, pp. 559-561) — A briefer account of the studies reir)orted Is noted above. 

The intensity of linkage between tlie factors for sugary endosperm and 
for tunicate ears and the relative frequency of their crossing over in 
microspore and niegaspore development, W. H. EvarEB {Genetics, 1 {1922), 
No. 6, pp. 591-601) - contribution reports in greater detail the work noted 
above. 

The effect of heavy applications of nitrate of soda on the development, 
yield, and composition of mangels, F. Kotowski {Pam. PaM. Inst. Nauk. 
Oosp. Wiejsk. Pulawach {Mdm. Inst. Natl. Polonais Econ. Rnrale PuUmg), 2 
{1922), A, No. 1, pp. 99-131, fig. i). — In experiments near Krakow, Poland, 
mangels receiving 1,500, 1,000, 500, 260, and 125 kg. of nitrate of soda per 
hectare (1,336, 890, 445, 222.5, and 111.3 lbs. per acre, respectively) with uni- 
form amounts of potash and superphospiiate gave respective yields of 122,800, 
70,000, 71,200, 66,300, and 44,300 kg. of roots per hectare and 9,800, 9,000, 
10*600, 8,700, and 7,900 kg, of leaves. The re^)ectlve hectare yields from the 
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potash and phosphate alone and from the unfertilized plat were 36,600 and 
36,000 kg. of roots and 5,800 and 5,000 kg. of leaves. 

The largest increases in the weight of leaves took place in July, and in the 
weight of roots in August and September xn all series. The amount of nitrogen 
taken up from the soil by the plants receiving the smaller amount of nitrate 
was double that taken up by the plants receiving the two heaviest amounts. 
The roots showed their ability to convert nitrogen into organic compounds, 
producing mucli protein and umids and comparatively little nitrates, in about 
the proportion of protein, 00 per cent; organic nonprotein, 25 per cent; and 
nitrate, 15 per cent. Synthesis of protein was observed to be closely associated 
with insolation, as measured by the heliograph of Campbell. In all treat- 
ments much protein was noted in roots and little in leaves in summer, while 
m the autumn, when insolation is very weak, the reverse was seen. The 
amounts of potash and soda in the ash seem to depend on the quantity in the 
lertilizer. Their ratio was the same in the crops as in tiie fertilizer. 

t Experiments with potatoes j, J. T. Rosa, jb. ( Sta . BuL 197 

p. 72). — Fertilizer experiments with Irish potatoes indicated that phosphorus 
was Uie primary limiting factor. A fairly high percentage of available nitrogen 
and potasii, in addition to phosphates, gave a marked stimulus to the early 
growth ol potato plants. The rate ot early growth was correlated with yields. 

Standard grades for iiotatoes, Ik li. Jonls 01^^- Markets BuL^ 3 

(1922) f No. 7, pp. 3, Jigs. 3).— The grades to be used in packing commercial 
stock include Wisconsin Badger Brand, U. S. No. 1, U. S. No. 1 Small, and U. S. 
No. 2, the last three being identical with the grades recommended by the U. S. 
Department ot Agriculture (K. S. It., 48, p. 34). Wisconsin Badger Brand is 
used only lor iancy stock. l*otatoes not intended to be marketed, as any ol 
these grades can be mai’keted, but should be designated only as Ungraded. 
Badger State Brand Certified Seed potatoes applies only to such seed stock as 
is covered by a certificate of inspection issued by the Wiscousin Experiment 
Station. 

A summary of some experiments conducted with sugar cane by tlio 
Bureau of Sugar Experiment Stations since li>02:, 1— VI, II. T. Eastebby 
(Queensland Agr. Jour., 17 (1922), Nos. 5, pp. 219-222, Jig. 1; 6, pp. 286-2&2, 
Jig. 1; 18 (1922), Nos. 2, pp. 16-80; S, pp. 151-157, Jig. 1; 19 (1923), No. 2, pp. 
70-78, fig. i),-— The findings in the principal experiments by the Queensland 
Bureau of Sugar Experiment Stations (E. S. li., 46, p. 836) are summarized. 

Decided increases in yields of both cane and sugar from plant cane and 
ratoons were obtained on alluvial soils by subsoiling, but the practice was not 
profitable on open, porous, red soils. With both plant cane and first ratoons, 
irrigation tended to lower the purity of the juice, and on irrigated and non- 
irrigated plats alike the use of fertilizers increased the tonnage, with a slight 
reduction in purity of Juice. These and other results indicated that at Mackay 
in normal years with fair rainfall good deep cultivation would give returns 
equal to those with irrigation. 

The slight increase obtained from the use of mixed fertilizers in a very dry 
season was greatly outweighed by the increase from deep cultivation as com- 
pared with ordinary culture. Mixed fertilizers did not cause large gains in 
plant-crop tonnage after subsoillng, lime, and green manure, whether irrigated 
or not, but yields from the three ratoons were heavily in favor of the fertilized 
craps. Nitrogen and potassium gave highest returns, with and without irriga- 
tion, in comparisons ol| single elements on the plant crop, agreeing with soil 
analyses which showed these elements most needed. Higher yields of cane and 
sugar were obtained with plant cane and two ratoons from mixed fertilizers 
tban from the separate elements* 
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Placing sets with three eyes, 6 in. apart or less in the row, was found to be 
the best method of planting. High yields of cane and sugar were secured with 
4-ft. rows, while increasing tlie distance beyond 5 ft. was indicated as likely 
to result in low acre yields of cane and sugar. Plantings of cane sets from 
arrowed cane gave higher yields of cane and sugar than those from nonarrowed 
cane, and produced nearly as many stalks. 

Producing and testing sugar cane seedlings, G. E L. SfPKNCKRl {Jour. 

Agrmi. Guadelou/je, 1 {1921), No. pp. 113-^116: noted in Intermit]. Sugar 
Jour,, 24 {1922), No. 286, p. 637). - A description of the methods used at the 
Guadeloui>e Experiment Station. 

Statistics on the distribution and production of sugar cane varieties in 
•lava in 1921-^22, J. van Harrkveld {Arch. Suikerindus. Nederland. Indie, 
Meded. Proof sta. Java-Suikerindus., 1922, No. 9, pp. S91-4P2). — Tai)Ulations 
similar to those of previous years (K. S. R., 46, p. 441) show the distribution 
and yields of .sugar-cane varieties In Java in tlie season 1P21“*22. EK 28, tlie 
leading variety, was grown on 140,:i5;i acres, or about i>er cent of tl»e area 
ptidTted to cane on the island. Other important varieties were 1)1 r»2, 247 B, 
EK 2, 100 POJ, 00 F, SW 3, 2714 POJ, and 272r) POJ, occupying, respectively, 
18.5, 17.25, 0.5, 4, 3.25, 2 5, 2, and 1 5 per cent of the total cane acreage. 

Sugar formation and ripening in sugar cane, J. Kuypfr ( 1?c// Suiler' 
indux. Nederland. Indie, Meded. Proof sta. Ja ra-Suikerindus., 1922, No 5, pp. 
195-321, figs. 70 ). — The physiological proc*esseR involvetl in the formation of 
sugar in sugar cane are treated at lengtli, and a detailed discussion Is given 
of the methods employed in Java to determine the time of maximum maturity. 

Since light energy is the principal factor in tlie production of organic matter, 
cultivation must he so directed as to render available as much as i>osslhle of 
this energy, wlilch is constant jK^r unit area. The distance between rows and 
between plants in rows is also touched uimn in this connet'tion. Yellow-stripe 
disease may affec t sugar production adversely, since the available light energy 
can not be fully employed l).v the infected plants because of the sh(»rtage of 
chlorophyll. Binding tops together to prevent lodging may sometimes cause 
even more damage than lodging, since It reduces the leaf surface available to 
light energy. 

In observing the progress of the rii>ening process, samples for analysis, aver- 
aging about 20 stalks, are taken systematically in the fields at intervals of from 
14 to 20 days. The course of maturation may he judged by the relation be- 
tween the total solids (Brlx) and the quotient of purity in the different parts 
of the stalk. Tlie glucose ratio apparently changes contrarywlse to the per- 
centage of available sugar. 

Time of planting and the age of the cane have considerable infiuence on the 
ripening process. With favorulile climatic conditions the sugar content of 
fields of different ages may reach about the same maximum percentage, whereas 
under unfavorable conditions the latest planting will not attain this figure. 
Differences in this regard existing between moist and dry climates and between 
several cane varieties are dealt with and illu.strated graiihically. Maturation 
progresses most uniformly where the milling season lias a minimum rainfall 
and where the soil moisture is such that the cane may live but with very 
limited growth. 

Hubam clover or annual sweet clover, G. L. Schuster {Delaware Sta. 
BuL 133 (1922), p. 9 ), — Observations on Hubam indicated that other crops 
already in use excel in both yield and quality of hay, and are equal as soli 
improvers. 

Havana cigars and tobacco (7'obaeoo, 75 (1922), No, 5, pp, 19-21, 22-67, 
figs, 57). —This number comprises considerable Information relative to the 
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production of Havana tobacco in Cuba and the manufacture of ciKars and 
other products. Besides cultural and curing practices obtaining in (’uba, his- 
torical notes, clas8lticati(Ui requirements, and statistics of commerce in leaf 
tobacco and tobacco products are Included. 

Effect of various inorganic nitrogen compoiiiids, applied at different 
stages of growth, on the yield, composition, and quality of wheat, J. 
Davidson and J. A. Le(U.ehc {Jour. Apr. Research [/ . N.], (1923), No. 2, pp. 

r)5-6H ). — The exfierinienls re])ortwi supplement i>revious contributions (K. S H., 
40, p. 244; 47, p. 2.Ti) fn»m tiie Horeau of (^hemi.stry, U. S. D. A. 

NjiAO,. K(T (^a(X<h) (MD.SO., XaoH.KNO, 11 .S()4, KOH, \1I4N<)3. 

XaDl ('ails, HDl. K.SO,, Mg(N<V,) 2 . Mgt’h, and ilXOi were applied in solution to 
hard winter wheat when about 8 in. high, at lieading. and in the milk stage. 
The applications of the chemicals wen^ calculated at the rate of .‘120 lbs. of 
NaXO.i per acre. 

Nitrogen in any of the inorganic forms U'<(‘d, applied at th(‘ early stages of 
growth, was instrumental in producing llie highesl wheat yields, and when 
used at the time of heading aided in producing the best quality of grain, as 
concerns yellow lierr.v and protein conlent. and also a higli protein content in 
the straw. No ridation between the nitrogen content and the weight per 1,000 
kernels and weight per husliel of \^heat appeared in the e\t>eriment. Tiifferences 
were not observed in the effects of lh(‘ (iifferent forms of inorganic nitrogen. 
N(4ther the eroi» yield nor the gram quality \sas atVected h> th(‘ cliemicals oUier 
than the nitrogen carriers. 

Nitrogen applieil at the tirst two stages depressed the ph(»sphoric acid content 
in hoth grain and straw. This depression is neither considered as a yield 
relation nor as a reciprocal relation of the two elements in the plant tissues, 
based on similarity of function. Nitrogen at these growth stages also causwl a 
marked depression of tlu tish and silica content of (he straw. 

Self-fertilization and hybridization of wfieat, S Licun ici {lUtm. Paust. 
last. Nauk, iiosp. Wiejsk. PuUurach {M<on. lust. \afL Polonais Rcou Rurale 
Pulairy), 2 {1922), A, So. 1, pp. 12^, fio il. -Dndtu* conditions in Poland, 
artUicial fertilization liy the use of anthers is considered most e\i»edient and 
productive Whether pollen or anthers is used, one appH(‘ation is deemed 
enough. In taking pollen from spikes in the laboratory, tla‘ (|unntily im'reases 
with tile maturity of the spike, reaching a maximum when tiie sjiike is secureil 
at the emergence of tlie anthers. More pollen is olilained from lax than from 
compact spikes. 

Wheat pollen retains tlic power of fertilization miicli longer than rye pollen, 
as noted by Oberniayer (E. S. H., 42, p. 734), giving some fertilization on the 
day after dehiscence. Pollination of wheat immediately after emasculation or 
on the second, third, or fourth day after, gaAe similar results. However, the 
author obtained the most favorable and uniform ri‘sults on tbe fourth day. 
While artificial fertilization of wheat can be accomplished succi'ssfully even at 
the beginning of spike exsertion, the optimum is claimed to he near the end of 
the exsertion period. 

Forcing the germination of freshly harvested wheat and other cereals, 
G. T. Harrington {Jour, Agr. Research [U. X.J, 23 {1923), No. 2, pp. "t9--190). — 
The fact that newly han^ested cereals often do not gerinimite well at 20* C. 
(08° F,) or above under ordinary test conditions has caused difficulty in 
administering State seed laws in the winter-wheat areas where harvesting 
precedes sowing by only a few weeks and the current crop is used for seed. 
Artiffcial drying must be continued for a week or more to be completely effec- 
tive, and unduly delays the germination test. Attempts to overcome the diffi- 
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culty are described in tbis contribution from the Seed-^Testiiig Laboratories} 
U* S. D. A. 

Ai'tificial dry heating, opening the coat structures over the embryo with 
incidental wounding of the scuteila, and cutting off the distal ends were moi-e 
or less eirective in inducing the germination of not after-ripened or partially 
after-ripened wheat, oats, and barley at room temperature (about 20®-26®). 
Kemoval or weakening of the coat structures over the embryos of wheat with 
sulphuric acid was very effective in inducing complete germination in a mini- 
mum length of time, liemoval of the scales from oats and barley increased 
their germination somewiiat, and removing the loose pericarp and tegumentary 
structures over dormant barley embryos caused complete germination. Wound- 
ing and corrosion with sulphuric acid are very tedious and entail great danger 
uf subsequent decay. 

Presoaking for even one hour in excess of water accelerated the ^rmlnaliun 
of partially after-ripened wheat, oats, and barley but decreased the total germi- 
nation. Presoaking liaif an liour in running aerated water did not seem to 
have any ill effect. No quantitative relation between water content and germl- 
nabiiity was noted. 

Increasing the oxygen pressure in the atmosphere greatly increased the 
germination at room temperature of partially after-ripened wheat. The bene- 
ficial effects of mecbanical treatments and of artificial drying and heating 
on not after- ripened cereals are probably related to increased oxygen supply 
to the embryo. Tlie penneability uf coat structures to oxygen also probably 
increases during utter-ripening, and the increase is possibly related to tbe 
improved germination. 

The seed bed for the germination of nut after-ripened cereals should supply 
abundant water available for rapid absorption by the grain without Hooding. 
Somewiiat supersaturated absorbent cotton in Petri dishes is satisfactory if 
the grain is placed lightly on toi> of the cotton. Barely saturated blotters 
give equal results if tbe grain is placed between but not on top of the blot- 
ters. A temperature considerably lower than 20® is much more satisfactory 
than 20*’ or liiglier for the germination of freshly harvested wheat, oats, and 
barley. Wheat responds to the low temperatures more uniformly than oats or 
barley. 

8oine samples after-ripen much more quickly than others, suggesting that the 
rates of after ripening may be varietal characteristics and may be related to 
winter liardiness under some climatic conditions. 

Germinatiou of scarified hard seeds, H. Gauman {tievd World, 12 {1922), 
No. 8, p. i5).-'Tlie nunil>er of hard .seeds in samples of red clover seed was 
reduced about 50 and 75 per cent by scarifying for 10 and 20 minutes, respec- 
tively, in tests at the Kentucky Experiment Station. Gains of 11.2 per cent in 
total germination resulted from scarifying for 10 minutes, and 15.8 per cent 
from treating 20 minutes. 

Agricultural seed inspection, J. L. Hills, C. H. Jones, G. F. Andebson, and 
A. S. Lutman (Vennont Hta. Bui. 228 {1922), pp. 22--^2). — The purity guaranty, 
percentage of germination, and number of weed seed per pound are tabulated 
for 819 samples of agricultural seed secured from local dealers in the State 
during April, 1922. 

HOETICULTUEE. 

[Horticultural investigations at the Delaware Experiment Station], L. li. 
Detjen {Delaware St a. Bui. ISS {1922), pp. 16^25, figs, 7). — ^The work herein 
reported was largely in direct continuation of that of the previous year (E, S. B., 
46, p. 639). The examination of the ovules of dropped apples, plums, and 
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cherries led to the conoluMon that at least the later wave of the so>called June 
drop in pomaceous and drupaceous fruits is not directly due to imperfect ix>l- 
lination. Nitrogen fertilizers continued to show a marked iiiilueuce on the 
apple both in relation to production of fruit and to vigor of tree. Varietal differ- 
ences m response to nitrogen were noted, Jonathan, iStaymun, Home, and Kalis 
being consistently benefited, wliile Yellow Transparent varied in behavior. The 
detrimental effect of crown gall was less evident on well-fertilized apple trees. 
The fruits of the check trees matured earlier and were brighter colored than 
those of the fertilized trees, particularly those supplied with nitrogen. 

A study ol 3,197 cabbage iilants derived from 19 selected mother plants re- 
vealed a vast multiplicity of l^pes. No success was attained in an attempt to 
isolate strains homozygous for head type. However, in three instances plant 
types were isolated to 85.4, 90, and 90.5 i>er cent of purity. Observations upon 
some 4,000 cabbage plants produced from seed of plants grown in a glasshouse 
during tile winter of 191IJ-22 revealed several distinct types, one of which, desig- 
nated as tile Zinnia Koselte, was found to be 100 per cent puie. 

A self-compatibility test witii 28 cabbage plants indicated marked variation 
in respect to individuals. On 3 plants less than 1 per cent of puds set seed 
notwithstanding the fact that hundreds of dowers were produced, 8 plants pro- 
duced comparatively lew and irregular pods, 1 produced a fair set of pods, 3 
produced many pods, and 1 plant produced a full set of pods. In all cases the 
ixids from self-fertilized flowers were abnormal, contaming only a compara- 
tively small number of seeds. Of 8 plants the dowers of wliich were cross- 
fertilized with pollen from similar plants, 0 set KX) per cent of welMilled pods. 
The other 2, crossed with pollen from plants of the same strain, set only a fair 
crop of seed. Selfed dowers on 2 of the 6 higidy compatible plants yielded only 
a \'ery few inferior pods, 

in siilte of the lute spring frosts, w^hich seriously affected the general fruit crop 
in the variety orchards, Wealthy and Ralls apples produced heavy yields. The 
Jefferson grape suffered but little frost injury, A peculiar witches’ broom 
formation found injuring the Mountain Seedling gooseberry and believed due 
to the attack of green aphis did not affect any of seven adjacent varieties. 

LHorticuitural investigations at the Missouri Experiment Station] « Y. K. 
GiLUDNO ET AL. (Missouti 8fa. Bui, 197 (1922), pp. 72, 7J-75).-— A progress 
report for the year ended June 30, 1922 (E. S. K., 46, p. 335), in which various 
activities are briedy noted, for the most part witliout including data. 

A comparative study in 1921 of dry and liquid lime sulphur for the control 
of apple scab on apple leaves indicated, under the conditions obtaining in the 
experiment, that the dry material if used in suldcient quantities is equally 
effective as the liquid. The addition of miscible oil to the liquid lime sulphur 
and arsenate of lead mixture ai>parentiy increased the effectiveness of the 
spray as a control for apple scab on the leaves. Chemical study of the wood 
of apple trees indicated the presence of sulpliur in amounts frequently equal 
to or greater than those of phosphorus. Furthermore, whenever the phospho- 
rus content Increased the sulphur decreased, and vic‘e versa. 

Studies in strawberry nutrition indicated that, wddle the nutritive conditions 
within the soil Immediately preceding and during the fruiting season are rela- 
tively unimportant in influencing the various plant functions associated with 
yield, the conditions obtaining immediately preceding and during fruit-bud 
formation are of great significance. 

Practical gardening for pleasure and profit, edited by W. P. Wright 
(London: Educational Book Co„ Ltd,, (1922), voJs, 1, pp. 867, pU, 6, figs, 298; 
2, pp. 865, pla, 2, flga. 829; 8, pp. 867, pla, 8, figs. 875; 4, pp, 359, pis. 5, figs. 
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358; 5, pp, 360, pfs. 5, ftps. 336; 6, pp. 376, pis. 6, figs. 200). — A cf»raplete jriHde 
to plant cultivation and practical gardening. 

The South African homo garden, oditoil by G. Charter {Marit:::'hurg, 
[Natal]: Cco. Carter d Co., 1922, pp. 20.>, figs. 56). —A practical treatise on 
various aspects of lioino gardening in South Africa, with two special articles 
relating to fungus and insect pests. 

Possible cause for variation in yield of check plats in a fertilizer experi- 
ment with vegetables, W. C. PEj;n)N (Amer. So<\ ffort. Hci Proa., IS (1921), 
pp. 227-233). — In order to determine the <‘imse of wide variations in yield of 
individual check plats in a vegetable project conducted by the Pennsylvania 
Ex))erinient Station, careful examination was made of the soil in seven pairs 
of contrasting plats upon which, with the exceiition of winter cover crops, no 
fertilizing material of any kind had been applied. Selection of plats was based 
on the yields recorded frenn the beginning of the experiment 

A tendency was observed for the most and least ])roductive plats to diverge 
in yield from year to year, certain of the plats producing no cabbage wliat- 
ex^er in 11)21, wliile others jiroduced at the rale of several tons per acre. 
Examination of the soil to a depth of 2 ft. at two points in each of the plats 
showed a considerable variation in the depth of surface soil within each area, 
agreeing within O.b in. in only 2 of the 14 plats Tlie average depth of the 
surface soil of i)roductive filats w'as 7.9 in. and of ll»e unjiroductive 7.8 in., 
leading the author t() believe that the depth of surface soil is not an important 
factor in the problem. Sharper distinctions were found in the subsoil, in color, 
in physical nature, and in ease of penetration. * 

GUemical examination showed timt in live of the seven pairs the more pro- 
ductive soils contained a larger amount of humus. In the sixth ])air the per- 
centages w€*re efiual, and in tlie seventh the poorer plat contained the greater 
amount The greatest range in any one pair was from 1.97 to 1.20 per cent. 
The results of tests for loss on ignition roughly approximated those for humus 
content. Soil acidity determinations by the .7on(‘S methixl showed a gn^ater 
lime re(iuiremt*nt in the iK)orer plats in six of the s(won pairs. With the Hop- 
kins metiiod a greater need of lime was shown for all seven of the unpro- 
ductive plats. The author believes that the presence of idther soluldo aUimlnurn 
or inm, substances toxic to many economie plants, is the (*auHe of the primdpal 
differences in yield of the plats Involved in the present study. It is thought 
probable that the presence of larger auunints of organic matter in the more 
proiluctive jdats, often due to soil washing from higher l(‘vels, has ottset the 
effect of acidity. On the other hand, in (*ertaln of the more elevated plats the 
natural tendency toward acidity has prevented the accumulation of organic 
matter trom crop residues, with a conseciuent (k*crease in jirodiiction. 

Polllnatiofi studies with cabbage, F. Koiowski [Pam. Patlst. Inaf. Nank. 
Qosp. Wiejsk. Puiairach Inst. Natl. PolonaU Econ. Nurale Pulawp), 1 

(1920), A, No. /, pp. 9-23. fig. 1 ). — Sml pods obtained from bagged flowers of 
the Amager variety of cal)bage were fouml to be 8bf)rter in length and lighter 
In weight, and to contain a lesser number of seeds, than normally exposed 
fruits. Determinations of averages gave the following results: Bagged pods, 
length 58.5 mm., number of seeds 4.5, weight of seeds 22 mg.; normal pods, 
length 90 mm., mirnber of seeds 19.5, and weight of seeds 110 mg. It was found 
that some of the selfed plants were much more fruitful than others, leading 
the author to conclude that marked differences exist in the autogamy of cab- 
bage plants. 

The trend of re.search In pomology, W. H. Chandler (Amer. Soc. Mori. 
Sd. Proe., 18 (1921), pp. 233-2^0).— A constructive address reviewing the 
history of pomologlcal research during the past few years, pointing out the 
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conspicuous successes and failures, and discussing means and methods for im- 
provement in the future. 

It is pointed out that field experiments have failorl in many cases be(*aus(' of 
lack of careful foresight and planning and failure to observe the multiplicity 
of environmental factors capable of influencing the results. It is suggested that 
such lu’oblerns in the future should be more limited in scope and that orcliards 
for experimental piirjmseK siiould be planted under the most uniform conditions 
possible, with records taken from the very beginning so that accurate knowledge 
may he available relative to the l>ehavior of the trees prior to the introduction 
of tl»e actual experimental trea Indents. Field studies should he accompanicMl 
by physiological and chemical investigations, which, in the opinion of the 
author, may be often best performed by the investigator himself, ^^ho should 
be suflieieiitly trained to carry on all the phases of a single problem. 

Biochemical problems in agricuhiire with special reference to fruits, 
A. F. Barns (Set. l.c/'., 4 HUJJ), Vo. 4. />/>. t()0-t(^Jf, figs, 3). — A general dis> 
(•UKsiori emifliasizing the \alne of fundamental research to the fruit grower, and 
pointing out the need oi furllier studies on th<‘ nature of hardiness and disease 
resistance in plants, on tlie causes of sterility in fruits, and on the changes 
occurring in stored fruits, vegetables, etc. 

Two new varieties of blight-proof apple, F F. Foi.f {Jour. Dept. Agr. 

] letoria. 40 {1944), \o N, pp. ^i9I-/f94, furs. The Boswell and Foie, Aus- 
tralian apfdes of proved lesistanee to woolly aphis, are desorilied in detail. 
Botli triuts are supposed to maintain Jonatlian parentage. 

Comparative erop]f>ing of apple trees propagated from parent trees of 
good history and bad history, A. N. Raw is {Jour Rou. ffort. Soe., Jf7 {1924), 
No 2-S, pp. 164-I6t<, fifhs. d) -in tins preliminar.v report from tlie Wisley 
Laboratory n|x*n Imd selection studies begun in 1018 with the object of ascer- 
taining the possibility of transmitting yield in the vegetative refirodiu'tion of 
tlie apple, evidence ispresentiMl to show that iieciiliarities in productive capacity 
of tlie parents an' not tninsmifled to the progeny. Buds and scions from vigor- 
ous comparaldo trees of Known performance w(*re vvorkcvl on stocks previously 
selected for uniformity in (diameter and vigor hut, unfortunately, not of a 
single clonal variet.v. Four varieties, Fo.\ I»omona, Kcklinville Seedling, Fldeu- 
burgh, and Fgremont Hiisset, were included in tlie investigations. 

Records of tlie nninlicr ot fruits i)roduc<‘d by tin' trees from high and l(nv 
.violding parents showed wide variation between tiio individuals in lioth groups. 
However, tlie average yields in llie contrasting groups were in all cases approxi- 
mately iHiual. In the case of Egremont Russet on crab s(o<-k the production 
of tlie individuals in (lie high yielding progeny ranged from l.TS to 0 fruits, 
with an average of 78. In tlie low yielding progeny the range was from IS I to 2, 
with an average of 76 Witli Egremont Russet on dwarfing stocks the high 
yielding trees averaged 82 and the low’ yielding 78. In the case of Oldenburg 
on dwarfing stocks the high yielders averaged 74 and the low yielders 74. Dis- 
ease interfered with accurate interpretation of results in the Ecklinville Seed- 
ling variety. None of the fH'culiarities in fruiting habits of the parents w^ere 
observed in the progeny, and the (|uallty of the fruit of the two oiiposing groups 
was in no wise different, many good and many indifferent fruits being produced 
in both groups. 

The author concludes, therefore, that differences in productivity existing 
lietween comparable trees of a given apple variety are not transmissible through 
the medium of asexual propiigation. The differences between individual tn^es 
are deemed to be due not to heredity but to acquired and fluctuating characters 
traceable to variations in environment and in stocks. 
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winter pruning experiments with apple trees, N. K. Gbxtbb (Jour, Roy, 
Hart, FioG., 47 ijm), 1 ^ 0 . 2~S, pp. lS9^m, pu, 76).— This is a well illustrated 
report from the East Mailing Research Station upon the behavior of apple 
trees submitted to various winter pruning treatments. 

The trees, planted in the winters of 1913-14 and 1914-15, were cut to 2-ft. 
heights and for the first two winters were submitted to severe formative prun- 
ing. While deploring the fact that the trees were originally grafted on mixed 
Paradise stocks, the author states that identification of the roots is proceeding 
at the present time by examination of root suckers. The varieties were in- 
terplanted so as to obtain, equable and adequate interpolllnation. Four types 
of pruning were compared, namely, (1) no pruning with the exception of 
removing diseased and broken branches, (2) open center and more or leas 
bowl shaped, (3) tipped and long-spurred with leaders shortimed from one- 
third to two-thirds and all laterals not needed to form branches .spurred to 
throe prominent bnda, and (4) tipped and short-spnrred, leaders shortened as 
in (3) and laterals spun*ed to one prominent hud. Finding the original plan 
of removing two-thirds of the leaders of weak-growing varieties too drastic 
a treatment, the length was modified to one-half: otherwise the pT'ogrnni was 
carrifHl through as nearly as possible aceording to the original protect. 

Observations at the blooming period showed clearly that tipping and spurring 
bad not only reduced the number of blossoms hut also delayed their forma- 
tion. A tabulation of the average number of blossom buds per tree for un 
pruned ami for long spur prunerl trees of several varieties in 1920 and 1921 
showed that in only one Instance, that of Newton Wfinder in 1921. did the 
pruned trees surpass the unpmned in number of blooms. This exception 
was accounted for by an nnnsually heavy set of fruit on the unpruned trees 
nf this variety in the preceding year. The pruned trees, with the exception 
of those of the Worcester variety, matured nearly double the percentage of 
fruits in 1921 in relation to the number of blossom buds as did the unprunfsl 
trees. Observations made upon five different varieties ii> 1921 indicated that 
the increased set of fruit on the long-spnr pruned trees was correlated with 
n greater percentage of fruit clusters in four of the five varieties. 

The total number of fruits produced during the three years 1919-1921 was, 
with the exception of the two varieties Newton Wonder and Beauty of Rath, 
reduced by the tipping and spurring. Tn the case of Beauty of Bath this 
deviation is explained by the fact that the trees had as yet never prociuced 
a moderate sized crop. Since the leaders on the Newton Wonder and Beauty 
of Bath trees were shortened only one-third, it is thought possible that If the 
other varieties had been similarly treated they might have behaved in a like 
manner. The pruned Newton Wonder trees commenced fruiting at 5 years 
of age; therefore it is deemed probable that they had become more nearly 
adjusted to pruning treatment than had the later bearing sorts. Newton 
Wonder and Beauty of Bath likewise bore a greater yield of fruit on pruned 
trees; the differences, however, were not as marked as In number of fruits. 
On Newton Wonder the Individual weight of fruits on pruned trees was 4.5 oz., 
as compared with less than 3 oz. for the nnpruned trees. 

Indications were noted that systematic pruning had a tendency to correct bi- 
ennial bearing. Two early Victoria trees, one unpruned and the other open 
centered, alternated In producing heavy crops. In contrast to the unpnmed, the 
long-spurred Newton Wonder trees produced a greater crop in 1921 than in 1920. 
Individual records taken upon eight long-spurred Newton Wonder trees Indi- 
cated that the number of blossoms present had a greater limiting effect upon 
the formation of next season’s fruit buds than did the number of fruit 
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In dlscnssing the effect of pruning on growth and nltlmate development of 
the trees, the author reports that his resnlts, conforming In general with those 
of Pickering (V). R. R., 85, p. 87), show that heavy cropping of nnprnned trees 
inhibited growth so that pruned trees were able to overtake and In many cases 
surpass the unpruned. Evidence was obtained, however, to show that certain 
varieties do not conform to this rule. Shortening of leaders had a variable 
effect on the production of lateral shoots and In one variety, Allington, forced 
the production of an excessive number of lateral growths. 

The lesser amount of apple scab, mildew, and canker found on pruned trees 
is believed to be due to the greater resistance developed In the vigorous growing 
wood of long-spur pruned trees. 

The differences between unprnned and open-('enter treatments were In some 
cases significant. More fruits were borne In clusters on the open-centered trees. 
The average number of fruits was less than that of the unpruned trees, but the 
average total weight was slightly greater. The individual fruits from the open- 
centered Newton Wonder trees averaged nearly 40 per cent heavier than those 
from the unprnned trees. Tn five varieties worked on both crab and Paradise 
stocks, the larger trees were found in the crab group, and in four of the five 
varieties the unpruned and the open-centered trees on crab roots have yielded 
the larger number of fruits. Tn the case of two varieties. Allington and New- 
ton Wonder, the open-centered trees are more regular in bearing than unpruned 
trees, the latter usually showing a positive inclination to biennial fruiting. The 
most conspicuous difference between the short and long spur methods of prun- 
ing was in th« number^ of blossoms, the short-spur trees, with two exceptions, 
developing a much lesser number. Tn certain varieties the short spurs died out- 
right, leaving a considerable length of spurless, unproductive wood. The author, 
emphasizing the striking differences In hahlts of growth and of hearing In re- 
lation to variety, classified the varieties discussed In the paper Into groups ac- 
cording to their habit of growth. 

Picking, packing, and loading apples In bushel baskets and barrels, 

E H. Peach (O^fo F(ta, Mo. But., 7 t/.Wl, No. 11-12. pp 197-200).^ This Is a 
presentation of practical Information. 

Nitrate of soda tests on bearing peach trees (Sinufh Carolina Bta. Bpf. 
1922. pp. flit, /f7. — A single season’s test of the of various amounts 

of nitrate of soda on 7-year-old peach trees Indicated that under the conditions 
obtaining In the experiment applications of 2 lbs. of nitrate of soda per tree 
are not sufficiently large to benefit the trees. Applications of 4, 5, and 6 lbs., 
on the other hand, produced good growth, healthy foliage, and abundant fnilt- 
hud formation. Studies In time of application were In favor of early spring, 
although satisfactory results were secured when half the nitrate was applied 
at the time the fruits were half grown. Fruits on the treated plats ripened 
several days later and in most cases exceeded In size those of the check trees. 

Improved method of propagating the IHchi, R. T. Galloway (Jovr. 
Heredity. 19 {1922). No, 5, pp. 201^299. flffs. 5 ). — A descriptive account relating 
to an apparatus the use of which has assisted In the successful propagation of 
the lltchl. 

Note on the pineapple growing in Mexico, .T. Palme {Rev. Ayr. {Mew.]. S 
{1921). No. S. pp. H7-151. figs. 5; abs. in JnternaM. Inst. Agr, [Rome]. Internatl. 
Hev. 8oi. arid Pract. Agr.. 12 {1921). No. 12. pp. 1554. 1555 ). — General informa- 
tion is given relative to geographical distribution, soil and cultural require- 
ments, and varletlea. 

Flit* Bahr^s commercial floriculture; a practical manual for the retail 
grower, F, Bahe {New York: A. T. He La Mare Co.. Jno., 1922. pp. $59. ffgs. 
A popular text designed for the assistance of the practical grower. 
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Scented roses, K. J. Holland {Jour. Roy.JIort. Soc., 4'?' (1922), No. 2-3, pp. 
122-132 ). — In tracinp; the development of the modern hybrid tea rose, the 
author points out the principal sources of fragrance and classifies many popular 
varieties in respect to the presence or absence of odor. 

foeestry' 

Economic aspects of our timber supply, W. B. Gukkley {.lour. Forestry, 
20 {1022), No. pp. .S,n-<S'}7L--A broad outlook upon the forest problems of 
the United States, in which the author, after pointing out the rapid diminution 
of the original forests and the westward nnwement of the sources of supply, 
emphasizes the important rdle that transportation plays in regulating the 
retail price of lumber. Reforestation of idle lands, already begun in the 
Northeastern States, is l)oJjeved by the author to be the one measure capable 
of preventing serious disaster in the future. The vast timber sui>plies in 
Siberia, oi^ni to th«‘ eoinpetilion of tlie world, ina.\ ^ery well <'omjnand pro- 
hibitive pri<*es, and can not, therefore, be seriously considered as assured 
reserves. 

[Report of the] mission for the study of forest conditions sent to (he 
French Colonies by (he ministries of war, armament, and the colonies. — 
V, The forests of French Guiana and Brazil, A BhuriN kt at.. ( l//.s.s*ir)a 
(V Etudes Eot ( stuOys Enroytr daus les Colonics I 'l auraises par les Miuisteres 
dc la (lucrre, de VAnnement. et dcs Colonies . — \\ ijs Hois do hi (Juyane 
Franeaisc et du Erdsil. Pat is: Cort , 1020, vol. J, pp. pis. 2, pps. 

21). — This I'Cport i»resents information collected by the mission detailed by 
the French (lovernment to survey the forest resources of French Guiana witli 
a view to ascertaining the possibility of utilizing timl>er therefrom in recon- 
struction work in France. It was found that the colony Is practically covered 
with a dense forest consisting of a mixture of a large number of species, 
the trees of wlih-h are unusuall.A tall but with comparatively small trunks. 
The various species are <lis(?ussed in detail in relation to botanical characters, 
ease of working the wood, and possible uses. Plans of ox[)loiting the forest 
resources of various colonies, including French Guiana, are prweuted. Infor- 
mation is also given relative to the forest species of Brazil. 

A suggestion for forest regions and forevst types as a basis of manage- 
ment in New York State, H. G. Belyla {lour. Forest ly, 20 {PJ22). No. H, pp. 
854-868, fly. /). — With a view to shaping an intelligent forest policy for the 
State of New York, the author divides the State Into seven distinct fcjrest 
areas designated as follows: (1) The central wood-lot region, (2) Tug Hill 
region, (Jl) northern AptaUachlan region, (4) Adirondack forest region, (5) 
northern liardwood region, (d) .sprout Iiardwood reghm, and (7) the Gatskill 
forest region, and discusses the forest types cliaracteristlc of each division. 

Success ill prairie tree planting, N. M. Ross (Canada Dept. Int., Forestrif 
Branch Bui. 72 (1922), pp. 34, fiys. 20). — This paper relates to the estahlish- 
ment of shelter-belt jilantations on the t’anudian prairies. 

Of various broad-leaved species tested, the Manitoba maple, green ash, 
caragana, Russian poplar, and Russian willow were especially successful. The 
Russian jmplar, although the fastest growing species and hardy in all parts 
of the Canadian West, was, unfortunately, attacked by a trunk-injuring fungus 
and is, therefore, recommended for planting only in a limited way. The 
Manitoba maple is considered the best all-round species. It is recommended 
that each shelter belt include one or two rows of hardy evergreens, for which 
purpose the native white spruce, Jack pine, lodgepole pine, and certain hardy 
strains of Scotch pine have proved satisfactory. The evergreens, althoui^ 
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growing glowly at first, surpass in later years the broad-leaved species. The 
average of thousands of height measurements taken upon 20-year-old trees 
planted 4 by 4 ft. at the Indian Head Nursery, Saskatchewan, are as follows: 
Russian poplar 35 ft., white birch 24, maple 22, ash 20, elm 17, Siberian larch 
29, American larch or tamarack 24.5, Scotch pine 21, jack pine 20, lodgepole 
pine 18, and while spruce 17.5 ft. 

The transect of a mountain valley, C. G. Bates (Ecology^ k {192S), No. 1, 
pp, 54-62, figs. S). — Kvnporation. soil ternpeniture, and soil moisture records 
taken at stations located 50 ft. apart on a north-south line cutting across a 
mountain valley located near the Fremont Experiment Station, Colorado, Indi- 
cated that the direction of the slope has a very marked influence on environ- 
mental factors. In the valley studied the southern exposure is covered with 
western yellow pine, beginning to be invaded by Douglas fir. The base of the 
northern exposure is clothed with a dense stand of Engelmann spruce, above 
which is a forest of Douglas fir extending to the tip of the ridge. 

Because of the fact that the southern exposure is subject to direct sunlight, 
very high soil temperatures occur during summer. For example, in 1921 there 
was recorded a maximum soil temperature of 150® P., a degree which is be- 
lieved sufllcient to kill seedlings. In addition, the surface soil of the southern 
exposure quickly lost moisture and at times dropped below the wilting co- 
eflicient, thus preventing germination and destroying all seedlings except those 
with long roots. 

It is l)elieved that the prompt germination and Immediate deep rooting 
character of the yellow pine has enabled this species to occupy the warm south- 
ern site. Douglas fir, on the other hand, although possessing the rapid ger- 
mination and deep rooting qualities of the yellow pine, is apparently less heat 
resistant and is, therefore, unable to invade southern exposures except under 
(lie protection of other vegetation. The lowest evaporation, lowest soil tem- 
perature, greatest accumulation of summer moisture, and most gradual drying 
of soil occurred on the lowest and also the steepest sections of the northern 
exposure, that area densely covered with Engelmann spruce. In discussing 
two possible causes (1) cold and Jack of sunlight and (2) unfavorable char- 
acter of soil, the author believes that the second is responsible for the almost 
complete absence of Douglas fir on the lower part of the northern exposure. 
Further up the northern exposure Douglas fir apparently found more favorable 
conditions, yet it was noted that on similar sites there is a marked tendency 
for Engelmann spruce to Invade and supersede the fir once the latter has been 
fully established. 

Association of trees, shrubs, and otlier vegetation in the northern 
Idaho forests, J. A. liABSEN (Ecology, 4 (1925), No. /, pp. 63-^7).— Based on 
collections made at the Priest River Forest Experiment Station (U. S. D. A. 
Forest Service), plant associations are given in tabular form for three char- 
acteristic forest types, namely, (1) western yellow pine, (2) western larch- 
Douglas fir, and (3) white pine, cedar, hemlock, and lowland white fir forests. 
The lists are complied with a view to including the more frequent and typical 
plants and not the complete flora. No records of comparative frequency are 
given, 

Birch succession In sphagnum bogs, G. B. Rioo (Jour. Forestry^ 20 (1922), 
No. 8, pp. 848-650 ). — The discovery of western birch (Betula oocidentalis) in 
several bogs in the western part of Whatcom County, Wash., leads the author 
to conclude that this species is fairly characteristic of sphagnum bogs in that 
region. Furtliermore, it Is believed that the species nas a tendency to occupy 
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such areas in their later stages of succession. Drainage and possibly burning 
or clearing are believed to favor the introduction of the tree. 

Cutting methods in Norway pine, T. S. Hansen {Jour. Forestry, 20 (1922), 
No. 8, pp. 861-858).— A study of a small plat of Norway pine located In Lake 
County, Minn., and consisting in part of the original stand, 150 years old, leads 
the author to believe that Norway pine should be removed in two cuttings, the 
first very liglit, about 20 per cent, and the second completing the operation, 
some 10 years later. Ample reproduction will occur in the partially thinned 
stand to insure adequate restocking of the area after the final cutting. It Is 
recommended that slash be not burned except where the fire hazard is great, 
and then only in compact piles when the ground is covered with snow. With- 
out burning, the composition of the new stand will be predominately Norway 
pine to the exclusion of birch, poplar, balsam, and other inferior species which 
ordinarily follow burning operations. 

DISEASES OF PLANTS. 

[Report of the] department of plant pathology, T. F. Manns and J. F. 
Adams (Delaware i^ta. BuL 133 (1922). pp 25-5,^).— Reports are given of 
various investigations carried on at the station. 

In a study on the causal organism of pox of sweet potatoes tiie authors re- 
port finding Rhizoctonia very commonly associated with the disease both in the 
field and in the greenhouse. Laboratory studies were undertaken to determine 
the presence of Cystospora batata reported by Elliott as the cause of this dis- 
ease of sweet potato (E. S. R., 36, p. 5^14). All the studies failed to disclose 
the above species, but culture work showed the presence of Rhizoctonia, 
Sphaeronema, and Pusarium. Centrifuge studies made of pox-slck land showed 
the presence of sclerotial bodies similar to the Rhizoctonia secured in cultures. 

Continued studies have been made on the cause of peach yellows and little 
peach, and the authors have been unable to bring about infection by using the 
sap or juice crushed from plants affected with either disease. Tt was thought 
possible that pollen might serve as a carrier of these diseases, and a large 
number of pollinations were made using pollen from diseased trees, with the 
result that no frnit set from blossoms pollinated with pollen from such sources. 

A brief report is given of a study of brown rot of peacli, particularly relat- 
ing to the possibility of cankers resulting from blossom blight being the means 
of carrying the fungus over winter. Several varieties of peaches were studied, 
and it was found that 75 per cent of the cankers on Carmen trees carried the 
brown rot fungus over winter, while there was no evidence of the organism over- 
wintering in this manner in cankers on the varieties Belle and Elherta. Dor- 
mant twigs from Carmen trees containing cankers were dipped in a 4-4-'50 
Bordeaux mixture, and after drying for 24 hours the fungus pushed through 
the fungicide and produced abundant conidla. 

Notes are given on the occurrence of various diseases of cucurbits, and an 
account is presented of field experiments for the control of the fungi, together 
with insect pests. Spraying with Bordeaux mixture to which lead arsenate 
was added w^as carried on at twm localities, and dusting with a powdered 
fungicide consisting of copper sulphate, lead arsenate, and nlcotin sulphate 
was undertaken to secure comparative data. Both treatments were effective 
in controlling diseases and insect pests on cantaloupes. 

Studies w^ere undertaken with Rhizoctonia, Pythlum, and Fusarium which 
are said to have caused considerable loss to canning peas, but the crop proved 
a failure due to a dry season and severe attacks of aphis. Some experimental 
work on the control of aphis is briefly reported, in which it is shown that 
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dusting with nicotin sulphate when the terminal leaflets were open resulted in 
95 per cent control of the insect pest. When the terminal leaflets were closed 
the control was Jess than 10 per cent. 

On account of the increasing Importance of cowpeas and soy beans in the 
State, a study was made of tlie diseases of these crops, and cowpeas were ob- 
served to be subject to leaf spot due to Amcrosporium neconomi/'iim and 
Cerootipora oruenUi, a sun scorch wliich is not parasitic, and a pod spot which 
is not determined. Soy beans were found to be subject to a chlorosis that is 
probably not parasitic, and a bacterial leaf spot. 

In cooperation with the (h’op Production Institute, experiments were carried 
on for the control of oat smut, copper sulphate dij), formaldehyde sprinkling, 
formaldehyde spray, copper carbonate dust, and dehydrated copper sulphate 
and lime dust l>eing compared. No smut was observed on those plats the seed 
for wldch was trejited with either of the formaldehyde tr^tments, and only 
traces of smut wliere the seed was dipped in the copper sul]>hate solution or 
where copper <*arbonato dust was employed. Dehydrated copper sulphate was 
not found to control oat smut as well as any of the other treatment.s. 

f Report of the department of] soil bacteriology, T. F. Manns (Delaware 
f^ta. BuL ISS pp. Hft, S6). — Stndii'.s arc reported on the possibility of 

detrimental organisms being Introduced into rotations through the use of 
infected seed corn. Examinations made of complete cultures from soils where 
corn root rot had been abundant sliowed neither Oihherella saubinetii nor 
Diplodta zeac, but they frequently gave Fumrium tnoniliforme and a species 
of Cephalosporium, which is tentatively assigned to the species C. sacchari. 
Tt is claimed that corn root rot is greatly aggravated by unfavorable condi- 
tions such as poor drainage, excess rains, drought, etc., under which conditions 
several pathogenic organisms gain entrance to roots and nodes and make rapid 
growth. 

Further studies are said to show that sweet corn is more subject to internal 
Infection with parasitic organisms than is field corn, and this is said to he 
especially true with F. monUi forme. 

Studies made of white varieties of Sussex field corn which showed pink 
colorations of crowns sliowed this condition to be associated with F. monili- 
forme. 

The crop disease* situation in 1921, A V Osmi n (^fnfisachH8etts Sta. 
Rpt. 1921, pp. 62a~75(i). — During the year 1921 tlie author reports three impor- 
tant epidemics of plant diseases in Massacluisetts. These were the apple scab 
fungus (Venturia inaequalis), tobacco wildfire (Bacterium tabaoum), and 
downy mildew of cucumbers and melons caused by P8cu doper onosporo> cubensis. 

Lists are given of other plant diseases observed during the year. 

[Report of the department of] botany (MisHouri Bta Bui. 197 (1922), pp. 
4S, 49). — In continuing the study of exci.scd corn root tips (E S. R., 46, p. 328), 
W. J. Robbins and W. E. Maneval found that autolized yeast and light were 
l)oth beneficial factors in the growth of excised corn root tips In Pfeffer solu- 
tion under sterile conditions. Temperature was also an important factor, and 
In the light a temperature of about 28® O. (82.4® F.) or above was detrimental 
to root growth. 

E. F. Hopkins, as a result of studies of wheat scab (Qibberella saubinetii), 
gives a formula for determining the relation of H-ion concentration and the 
number of conidia produced per square centimeter of colony surface. It is 
reported that extraction of the indicator pigment produced by G. saubinetii has 
been successful, and an attempt is being made to determine Its composition and 
Indicator properties. From a study of resistance of wheat to scab a consider- 
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able number of rod rows were sown, and seven varieties were found to be free 
from scab In all the tests. 

The relation of H-ion concentration to the growth of the organism of tomato 
wilt (Fuaarium lyooperswi) has been determined by I. T. Scott. A maximum 
in the growth curve was observed at about pH 4 to 4.5, and a minimum at 
about pH 5.5. 

A survey of seed corn in different parts of the State to determine the amount 
of infection by corn root rot was made by B. B. Branstetter, and only a few 
ears were found to be free from disease organisms. The organisms present in 
order of their prevalence were: F, moniliforme, Cephalosporium sacchari, 
Diplodia zeae, and O, sauhinetii. 

Field tests are said to have shown that the amount of root and stalk rot in 
the field was correlated with the amount of infection in the seed as shown by 
table germinations^ 

The occurrence of protozoa in plants affected with mosaic and related 
diseases, R. Nelson (Michigan 8ta. Tech. Bui. 58 iJ922), pp. SSO, figs. 18).-- 
Adopting methods used by protozoologists, the author made a study of the 
mosaic diseases of bean, clover, tomato, and potato and found definite protozoan 
organisms constantly associated with these diseases. The organisms were 
observed mainly in the sieve tubes and sieve parenchyma, and as they lie in a 
plane parallel to the longer axis they can be demonstrated only in longitudinal 
sections. The organism associated with bean and clover mosaic is said to be a 
biflagellate elongated protozoan whose generic position is near Leptomonas. 

The organisms found in mosaic tomato plants are apparently trypanosomes, 
or are closely related to this genus, while those observed In the sieve tubes of 
potato leaf-roll plants are said to more closely resemble trypanosomes than 
any other form. 

Tolerance to acids of certain bacterial plant pathogenes, F. A Wolf and 
1, V. Shunk {Phytopathology, 11 (1921), No. 6, pp 2U-25()) -Cultural studies 
have been made on the tolerance to acids of various plant pathogenic bacteria, 
including the cabbage black rot organism, one commonly causing decay of root 
crops, two causing soy beaii leaf spots, and two causing tobacco leaf spots. 
Different acids of the same H-ion concentration exert different influences In 
inhibiting cell multiplication, acetic acid being more toxic than the others 
employed. To inhibit growth a greater pH concentration is required in agar 
than in bouillon, this difference ranging between 0.2 and 0.4 pH with the same 
organism and the same acid. 

Two new Sclerotinia diseases, B. F. Dana (Phytopathology, 11 (1921), 
No. 5, pp. 225-228, pi. 1). — The Sclei'otinia disease of Amelanrhier cuMchii due 
to jSf. gregarin n. sp., and noted previously (E. S, R., 48, p, 148) is technically 
and otherwise described as studied on the campus of the Washington College 
and in the vicinity of Pullnian. 

A disease of Prvvus demism was studied along with the similar disease on 
Amelanchler, and this is described as due to B. demissa n. sp. 

The reaction of the Fa generation of a cross between a common and a 
durum wheat to two biologic forms of Pnccinia gramlnis, G. F. Puttick 
(Phytopathology, 11 (1921), No. 5, pp. 205-215). — A study was made of the 
parasitic capabilities of two biologic forms of P. grarainis on the Pa generation 
from a cross between Marquis (Triticum vulgare) and Mlndum (T. durum). 
It was found that the parental plants react reciprocally to the biologic forms 
used. The parasitic capabilities of these forms having previously been studied 
carefully, their action Is known to have been constant. Form 1 attacked 
Marquis normally but developed weakly on Mlndum. Form 19 attacked 
Mlndum heavily but developed weakly on Marquis. 
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Each Fa plant was inoculated with both biologic forms of rust. The plants 
were inoculated with Form 19 when they were about 8 days old. Seedling 
plants were infected easily, and older plants with more difficulty, this being 
attributed not to increased resistance but to the fact that older plants retained 
a film of moisture less easily than seedlings. 

All gradations between complete susceptibility and immunity to both fonna 
of rust appeared in the Pa plants. There was some evidence that a single main 
pair of genetic factors was responsible for the manner of reaction to Form 19. 
If this is true, modifying factors must be present, and these would account for 
the various grades of infection obtained. Infection results with Form 1 were 
not very satisfactory, and no evidence was obtained that a single main pair of 
genetic factors may explain the manner of reaction to this form. 

All combinations of susceptibility and resistance of individual Fa plants to 
the two biologic forms appeared in these tests. Of 388 plants, 35 were highly 
resistant to both forms, and from this it is assumed that varieties resistant to 
more than two biohigic forms may be produced by hybridization. This fact, 
together witli tiie demonstrated relative constancy of biologic forms, gives 
additional assurance that varieties of wheat which will be commercially resist- 
ant over fairly (‘xtensivo crop areas can eventually be produced. 

Biologic forms of wheat stem rust in western Oimada, \V. P. Fkaskk and 
1). L. Bailey {Abs, in Phytopatholoijy, It No p. 202).~--}<y green- 

house experiments in IPiO four distinct forms of stem rust were found to occur 
in wtieat in western (’anada. One of these was more common and widely dis- 
tributed than the others. There were indications of several other biologic forms 
on wheat in the same r(*t;ion. All of the forms separated were identical with 
tliose found liy Stakinan and his (oworkers to exist in the United States. 

Biologic forms of wheat stem rust in western Canada, M Newton {Abs. 
m PhytopathoJodi/, 11 {1921), No 4, p 202) least live biologic forms of 
wlieal stem rust have lieeii shown to l)e present in western Canada. These 
forms were found to be identical witli five of the strains of rust previously 
isolated in tlic United States l)y Stakman. A rather virulent strain was quite 
widely distrihuled, being found in eight different localities of central Saskatche- 
wan and eastern Alberta. 

Experiments with HaskolPs method or the so-called dry formaldehyde 
treatment for the prevention of oat smut, .7. F, Howitt {Abs, in Phyto- 
pathology, 11 (1921), No. 4, p. 202). -The dry formaldehyde treatment for oat 
smut has been tested for 3 successive years by the department of botany at 
the Ontario AgriculUiral College, 28 held trials under ordinary farm condi- 
tions having iieen made and 1,077 bu. of oats treated by this method. 

The results iiave been uniformly satisfactory, us no injury to the grain 
resulted, and smut control has been practically perfect, untreated check fields 
showing an average of 5.8 per cent of smut. The advantages of this method 
over those previously employed locally are simplicity, rapidity, and ease of 
application. By this method 100 bu. of oats could be treated in 50 minutes. 
No time was lost waiting for the seed to dry. There was no sprouting or 
molding or swelling of the grain. 

Use of copper soap dust as a fungicide, F, J. Pritcuaro and W, S. Porte 
(PhytopdUiolofjy, 11 {1921), No, 6, pp. 229 -23 5). —Cower soap dust, a new 
fungicide prepared from copper sulphate and fish -oil soap, has for two years 
at the Arlington Experimental Farm given as good control of tomato leaf spot 
{Beptoria lycopersici) as has the 4-4-^0 liquid Bordeaux mixture. It is said 
that this dust preparation spreads, floats, and adheres better than Sanders 
Bordeaux dust, and in these experiments it gave better control of tomato leaf 
spot. Being much more effective pound for pound, it will probably cost no more 
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per acre. It is cheaper than liquid Bordeaux, considering the greater ease 
and rapidity of application. Because of its excellent chemical, physical, and 
fungicidal properties. It offers promising possibilities for the control of a large 
number of other foliage diseases. 

The cooperative potato spraying project: Progress report for 1918, 
1910, and 1920, G. R. Bisby {FhylopaiholoiW, 11 {1920. No. pp. /78-m, 
fig, i). — The author, as leader since 1918, reports in considerable detail on this 
project, one of the problems for cooperative work undertaken by the American 
I^ant pathologists under the auspices of their War Emergency Board and Ad- 
visory Board. The history and plans of the project are briefly outlined, with 
a summary of results and status of the use of Bordeaux mixture on potatoes 
in Canada and this country. 

It appears that Bordeaux mixture is necessary to control late blight in the 
Maritime Provinces, in Quebec, in northern New England, and in New York. 
Increased yields are general in the absence of late blight. This disease is less 
common In Ontario, Rhode Island, Connecticut, New Jersey, Delaware, Penn- 
sylvania, Ohio, Michigan, Wisconsin, Minnesota, and Florida. Careful spraying 
is profitable in certain areas indicated, and generally in any region in years in 
which late blight is serious. 

Copper dust appears valuable, as indicated by the Canada and New York 
reports. Burgundy mixture scarcely equaled Bordeaux in Canada. 

It Is evident that knowledge of the value of Bordeaux mixture on potatoes is 
still very incomplete. Teats of this and other compounds are needed in many 
parts of North America to determine their value under various conditions, 
and there is excellent opportunity for spraying in cooperation with entomolo- 
gists. 

Tobacco diseases in Gadsden County in 1922, with suggestions for 
their prevention and control, W. B. Tisdale {Florida f^ta. Bill. 166 {J922), 
pp. 72-^18, figs. 15). — Illustrated descriptions are given of tobacco diseases 
observed in Gadsden County, Fla., in 1922. In this region tobacco is largely 
grown under shade as a continuous culture crop. The following diseases are 
treated, and suggestions are given for their prevention and control: Mosaic 
disease, root knot (Heterodcra radicicola) . wildfire (Bacterium tahacum) Gran- 
ville wilt {B. solnnacearum) , leaf spot iPhyllosticta niootiame), frog-eye or 
specking (Ccrcospora nicolianae), root rot (Thielavia hasicoUi), and black 
shank (Pliytophtliora nicotianae.) . 

Studies on the Valsa apple canker in New Mexico, L H. T.eom vn 
(Phytopathology, 11 (1921), No. 6, pp. 236-2ItS) N great number {»f apple 
trees tbrougbout New Mexico were^ound to l)e badly affected with a canker 
caused by Y. Imvosioma, twigs, branches, limbs, and trunks being impartially 
attacked. Both the imperfect and the perfect stages of the organism responsi- 
ble for the canker were reproduced in artiticinl media. Sodium chlorid and 
cane sugar, under proper conditions, acted as stimuli to form perithecia on 
oatmeal agar. Inoculation experiments showed the fungus to he a weak wound 
parasite. 

Control of cherry leaf spot (Bouth Carolina Sta. Tipi. 1922, p. If9). — Excel- 
lent results are said to have been obtained in the control of leaf spot on 
eight varieties of cherries by spraying them with a 2.5-8-50 Bordeaux mix- 
ture, the first application being made immediately after the petals had fallen, 
the second three weeks later, aiid the third directly after the picking of the 
fruit. 

licaf scorch or niollisiose of the strawberry, H. E. Stone (Aft4. in Phytth 
pathology, 11 (1921), No. Jf, pp. 202, 208). — Leaf scorch is a recently recognized 
disease of strawberries in Ontario. It is widely distributed, extending from 
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Sarnia in the western part of southern Ontario to Ottawa in the eastern 
part. The leaves present a scorched or blotched appearance and all the leaves 
on the plant may be killed, so that entire strawberry patches may look as if 
burned over. In the summer the blotches show the fungus Mar noma poten- 
tillae. This conidlal stage may persist over winter on green leaves and to a 
certain extent on the dead leaves, which de»v'elop an ascigeroua stage Identified 
as Mollisia earliana, Ascospores from this fungus infect the leaves of straw- 
berry plants and produce typical leaf scorch. Ascospores planted in nutrient 
agar-agar developed Marsonia, which produced the typical disease when 
sprayed on strawberry plants. 

The conclusion was reached that Mollisia earliana is the perfect stage of 
Marsonia potentillae, and the disease produced has been named according to 
the method of Stevens. Different varieties of strawberries are not equally sus- 
ceptible, the order among those observed appearing to be Clyde, Glen Mary, 
Senator Dunlop, Haverland, and New Williams, (’onlrol suggestions include 
clean cultivation, destruction of old foliage, and early spraying with Bordeaux 
mixture. 

Citrus scab; Its cause and control, J. U. Winston {V, Dept. A(jr. Bui. 
tll8 (1923), pp. 39, pis. 16, figs. 6). — Citrus scab is tlioughl to be an important 
disease of foreign introduction, attacking many specaes of citrus trees. It is 
said to be found in the citrus-growing regions of the Gulf States and in many 
other countries, but it has not yet become (‘stablisbed In (-alifornia and 
Arizona. 

In the orchard the activity of the disease is mainly confined to fruit and 
leaves. Leaves are most susc'ciitible in the early stages of growth, and they 
become entirety i*esislant by the time the> read) 0.5 in. in width. Young grape- 
fruits are said to be extremely susceptible immediately after the falling of the 
petals, but they become immune aftca* obtaining a diameter of about 0.75 in. 
Scab infection is said to be possible whenever thm’e is sufllcient moisture at 
the time the parts are in a susceptible stage. 

The cause of citrus seal) is found to be not due to the fungus Cladosporiurn 
aitn, us frequently referred to, that <»igauism lieing a common saprophyte in 
citrus lesions. The identity of the causal organism has not heiui definitely de- 
termined. 

Cumulative evidence is said to show that cilnis scab can be controlled satis- 
factorily and ei'ouomioally by the use of Ihu-deaiix mixture, or Bordeaux mix- 
ture to which oil emulsion is added, lame suljdiur is less effective than 
Bordeaux mixture?, and other sulphur siirays are no more elTective than lime- 
sulphur solution. 

Note on Cenangiuiii abietis on Pinus ponderosu, J. H. Weib (Phyto- 
patholoffv, IJ (1921), No. 4, PP. 16G~~i70, fios. 2)- P ainetis, the cause of a 
serious disease on pines in Europe, is reported for the first time In the western 
United States on P. ponderosu. Experiments dtanoustrate the apparent para- 
sitism of the fungus, a condition not heretofore reported in America. 

Cenangium plniphiluin ii. sp., an iindescribed caiiker-fonning fungus 
on Finns ponderosa and F. contorta, d. K. Wfuk (Phytopathology, tt (1921), 
No. 7, pp. 294-296, pi. 1, figs. S).— The species described was first coliK'ted at 
Boulder, Mont., on P. contorta, on June 8, 1915. Since that time it has been 
found abundantly in the lake region of northern Idaho attacking P. ponderosa 
and P. contorta. It is here described as C. piniphilum. 

This fungus, which is of considerable silvicultural significance, attacks 
P. ponderosa and P. contorta between the ages of 5 and 25 yeark. Infection 
usually occurs at the branch whorls, suggesting a natural weakness at this 
point* Wounds are, however, a source of Infection. Such infections as occur 
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at tha base of branches spread to the main trunk, frequently involving the 
entire circumference at this point Although the fungus grows readily on 
artificial media, it has not yet been Induced to form apothecia. The mycelium 
on artlflclal media breaks up into conidia, a condition not observed in nature. 

Investigations of Oronartium ribicola in 1020 , L. H. Pennington et al. 
{Phytopathology, 11 (1921) j No. 4, pp. 170-172).— In the Adirondacks, Penning- 
ton found, among other facts, that aeclospores were produced In greater 
abundance and were more widely distributed than in tiie seasons of 1918 and 
1019. This was largely, If not entirely, due to the more favorable weather 
conditions during the month of May. 

In work done during 1916, Posey found blister rust infection upon wild Ribes 
bushes upon one of the Isles of Shoals off Portsmouth, N, H. In 1920, Snell 
found three bushes infected in early July upon two different Islands, the 
Infections being approximately 7 miles (iistant from the nearest land. It 
seemed practically certain that the spores had been carried from the mainland 
to the islands in some manner, probably by the wind. 

Studies by York were made with each of the three spore forms, pycnla, aecia, 
and ureilinia, on the fresh growth of the season of Pinus strohua, the inocula- 
tions being made in the axils of the leaves, the axils of the leaf fascicles, the 
terminal buds, and on the Internodes both wounded and un wounded, the results 
in each case being negative. From experimentation indicated it appears that 
reeradicution of Kibes may not be necessary very soon, as formerly believed, 
and in some casH's may not be necessary for a long time. 

Studies were carried on by Spaulding on /^ strobua, I\ flextUa, P (‘enibra, 
P. mugho, P. syltwatna, and P. denaiflora. In the spring of 1020 ever.\ tree of 
P. ftexilia was badly infected and 8 out of 10 bore fruiting bodies. A number 
of P. atrobus trees have shown the disease, but this is true of no other species. 
Apparently P. ftexilia is more susceptible than is P. atrobus. 

Two points brought out by this year's Investigations are regarded as espe- 
cially important. Ribes is often killed in intensive outbreak areas, so that 
some years later the absence of Ribes in such areas can not he taken as show- 
ing it has been absent previously. The numerous cases of breaking of the 
quarantine in the Mississippi Valley show very plainly that this quarantine 
must be rigidly enforced or the blister rust certainly will become established 
west of that line. 

This season’s work has confirmed previous conclusions that tlie aeciospores 
may be blown an indefinite number of miles and cause infection of Ribes. 

The western yellow pine mistletoe: Effect on growth and suggestions 
for control, C. F. Kokstian and W. H. Long (U. S, Dept Ayr. Bui. 1112 
(1922), pp. $6, pis. 5, ftps. The western yellow pine (Pinus ponderoaa) is 
said to be subject to severe injury by mistletoe (RazoumoUhya cryptopoda). 
This mistletoe causes a marked decrease in the rate of growth of the host, 
ultimately destroying tlie tree. The decrease Jn the rate of diameter and 
height growth of trees infected with mistletoe is accompanied by a reduction 
of leaf surface. Trees of all ages are said to be subject to mistletoe infection, 
provided the seeds of the parasite fall on parts of the tree which are not pro- 
tected by tlie hark. The quantity and quality of the seed produced by infected 
trees are reported to be below that of normal, healthy trees. Heavily infected 
trees are practically worthless for seed production and should not be left as 
seed trees. 

The most practical method of controlling mistletoe is said to be the removal 
of infected trees while cutting operations are In progress. 
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Notes on snp stain fungi, E. E. Hubeet {Phytopat Jwlogy, 11 {1921), No. 5, 
pp, pi, 1, figs. 4 ), — Information Is presented repirding two stains 

found In the sapwood of commercial woods. 

The stain produced by Lmiosphaeria pezizula is usually j?rayish olive in 
color and is found in both sapwood and heartwood. The stain produced by 
Geratostomella spp. is grayish blue and is confined almost entirely to the 
sapwood. 

The peril hecia of L. pezizula are minute, spherical black bodies showing a 
era ter like collapse when old. These are gregarious upon a mat of olivaceous- 
black hyphae resting upon the surface of the wood. The blue-stain fungi pro- 
duce minute flask-shaped perithecia with beaks of various lengths. 

The hyphae of L. pezizula and CeratontomeUa spp. penetrate the walls of the 
wood libers and tracheids. It is apparent that these fungi affect the cell walls 
of t])eir hosts to a certain extent. 

The blue-stain hyphae, dormant in the wood for a considerable time, remain 
capable of reviving and sending forth new hyphae on the return of favorable 
growth conditions. The new hyphae usually originate from the old, anasto- 
mosed hyphae found in the medullary rays and are influenced in their develop- 
ment by the media and the contained air. 

Tests of strength, so far us reliable, indicate a slight weakening effect due 
to the blue stain caused by Ccraio.stomeUa spp. The moisture content of the 
test pieces plays an important part in tlie testing of matched sticks. 

The slight weakening due to blue slain, though in itself of little importance 
in larger material, serves to hide the effect produced by wood-destroying fungi 
which often accompany it. In this way it may aftect wood of smaller dimen- 
sions to an appreciable extent The failure of blued wood while undergoing 
steam bending suggests a new and practical held of investigation. 

ECONOMIC ZOOLOGY- ENTOMOLOGY. 

A textbook of zoology, T. J. Fakkkr and W. A. Haswkll {London: Mac- 
millan ii Co., Ltd., 1921, S. ed., [rcr.], vols. 1, pp. XL-^816, figs. TiS; 2, pp. 

figs. 54 O).- -A third edition of this stundard work, of which the first 
edition was issued in 1898 and tlie second in 1910. The 11 lower phyla of the 
animal kingdom are dealt with in the first volume, aud the phylum Chordata in 
volume 2. Volume 1 Includes a discussion of the general structure and physi- 
ology of animals (pp. 1(V44), while volume 2 Includes discussions of distribu- 
tion (pp. 599-022), the philosophy of zoology (pp. C23-G4(i), and the history of 
zoology (pp. 647-009). 

In this third edition the Junior author has again carefully revised all parts 
of the work, and, in addition to iiitroduciug a number of minor alterations and 
sume new iliust rations, has rewritten certain portions, notabl.\ in the skTIous 
on the phyla Nemathelminthes, Molluscoida, and Annul ata. 

The parasites of hematophagous invertebrates, (1. liAViEit (Les ParaHtes 
des InverUhr^H H^matophages: Parasites qui Icur ^ont Propres Parasites 
quHls Transmetteni aux VerUl)r^s. Paris: Vigot Bros., 1021, pp. 218, figs, S).— 
The several chapters of this work deal respectively with leeches, acarlds, 
anoplurans, hemipterans, siphonapterans, dlpterans, and Insect flagellates. The 
work includes a bibliography of 34 pages (pp. 173-207) and an index to the 
hosts and to the parasites. 

Feeding habits of moles, F. L. Hisaw (Jour. Mammalogy, 4 (1923), No. i, 
pp. 9^0 ). — ^This is a report of observations at the Kansas Experiment Station. 

The author finds the mole to be predominantly carnivorous In Its food habits, 
but that it will eat certain seeds and vegetables even when supplied abundantly 
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with insects and worms. *‘Oom is eaten very readily, while wheat and oats 
are eaten only occasionally. Peas, beans, and kafir are not eaten. Moles will 
eat ripe tomatoes, apples, and Irish potatoes. Sweet potatoes and carrots are 
very rarely eaten, while turnips and raisins are always refused. Moles are 
capable of living and maintaining their body weight on a ration of fresh 
beef, Irish potHtoen, and apples, even though the beef is offered only every 
other day. Of the foods most commonly eaten, the following preferences are 
shown: Earthworms and white grubs, insect larvae other than white grubs, 
adult insects, corn, ripe tomatoes, and Irish potatoes and apples. 

“The average daily food consumption is 32.08 per cent of the body weight 
of the animal. A mole is capable of eating 66.6 per cent of its body weight in 
18 hours. The mole captures and kills active prey either by crushing it against 
the sides of the burrow with the front paws, or by piling loose earth on it 
and biting the victims held in this way. The mole, perhaps, does more good 
than harm in uncultivated areas by destroying quantities of injurious Inser’ts, 
but in cultivated fields it is decidedly harmful.” 

Insect conditions of the year 1921 in Massachusetts, 11. T. Fernalu 
{Mafisachusetts Sta. Hpt. 1921, pp. 1)0a 62a) -in reporting upon the occurrence 
of insects in Massachusetts in 1921, attention is calked to the fact that two 
unusual pests apr^ared and were injuriously abundant. The tirst of these, the 
seeikcorn maggot (Hylemuia cHurura Rond.), which liad never before been 
reported as injuriously abundant in Ma.ssuchusetts, attacdced onion fields in and 
near Whately, Uat field, and Sunderland and was a source^ of considerable loss. 
The second, the bolhvorin or corn earworm, btvarne abundant in all parts of 
the State except Berkshire County and was a source of injury tt) s\\eet corn, 
particularly the yellow types, although field and pop corn were also attackeil. 
In some cases losses of 95 to 100 per cent were reported. Flint corn was only 
slightly injiir<Ml. The details of corresi>ondence relating to insects during the 
year are reported in tabuhir form. 

Entomology, L Hashman r;r al. {MiASonn Sla. HuL 191 {19 12) , pp, GUM) . — 
Brief accounts are given of the work conducted during the year. 

Spraying and dusting work with the bollworm on corn failed to yield satis- 
factory results. Life history studies and control work with the codling moth 
are briefly reported upon. It was demonstrated that while practically impos- 
sible to eradicate the San Jose scale from peach trt'es by means of a spray, a 
proper application of most of the imUeriuls tested, and Jiere reported in tabular 
form, gave good (^ontrol. Paradlchlorobenzene used against the ijeadi-tree 
borer gave lOO per cent control m nearly every case. Tlie application of sprays 
and dusts for the control of melon beetles led the author to continue the general 
recommendation that arsenical dusts or sprays be applied, preferably by use 
of light hand equipment. Studies of the life history and control measures for 
the Hessian fly and chinch bug are briefly referred to. 

Aroostook potato insects, E. M. Patch (Jowr. IJuon. Ent., 15 (1922), No. 5, 
pp, S12, S7S ). — The author presents a list of the hemipterous insects that were 
found to frequent the potato plant In Aroostook County, Me., in 1921. 

Observations on insects attacking sorghums, VV. P. Hayes (Jour. Econ. 
Ent., 15 (1922), No. 5, pp. 349-^56). — This is a report of observations made 
during the course of investigations at the Kansas Experiment Station during 
the past few years. Under the heading of insects attacking the head, the author 
considers the sorghum web worm (Celama (Nola) gorghieUa RIL), the corn leaf 
aphid (Aphis maidis Fitch), the bollworm (Leptofflossm spp.), and the An- 
goumois grain moth. Insects attacking the stalks and leaves include the chinch 
bug and the spring grain aphid (Toxoptera gramimm Bond.). Pests which 



ms] 


BOONOMIO ZOOliOGY — ^ENTOMOLOGY. 


661 


attack the planted seed include the kafir ant BolenopBis molesta Say, the seed 
corn maggot {Nylem/yia eilierura Rd.), and Pheidiole sp. 

The relation of hard and alkaline waters to the preparation and dilu- 
tion of sprays and dips, E. H. dk Ong {Jour, IHcon. Eni., 15 {1922), No. 5, pp. 
SS9S45 ). — This is a report of Investigations conducted in the Santa Clara 
Valley, Calif., where there is a great range in the quality of the water supply. 
It is pointed out that hard* and alkaline waters form dangerous combinations 
with many forms of insecticides, and that softening of hard water with chemi- 
cals is only partially successful. He finds that water softening plants with a 
capacity sufficient for supplying a spray outfit and for domestic puriwses also 
may be Installed at a cost of a few hundred dollars. 

“ The use of dusting materials where practical in place of liquid sprays Is 
desirable, in that the user is independent of the type of water found locally. 
Insecticides compatible with the salts commonly found in waters are desirable, 
and In many instances will prove a satisfactory solution of the subject. Exam- 
ples of such substitutions are basic arsenate of lead instead of the acid 
(standard) type, arsenical dips in lieu of cresol preparations, and the stable 
oil emulsions which are made for use in waters.” 

Utilization of systematic observations on beet leafhopper (Entettix 
tenella Bak. ) and curly leaf on sugar beets, E. A. Schwing and W. J. 
Haktunq {Jour. Econ. Ent., 15 {1922), No. 5, pp, S65-S68). — A discussion by 
the entomologists of the Spreclcels Agricultural Experiment Station in Cali- 
fornia. 

The attraction of Ohloridea obsoleta Pab. to the corn plant, J. W. 

McColloch {Jour. Econ. Ent,, 15 {1922), No. 5, pp. 353-339) . — Further investi- 
gations (E. S. It., 43, p. 358) conducted by the author at the Kansas Experi- 
ment Station have indicated that odor may be an important factor in attract- 
ing bollworin moths to tlio corn plant, and that it is worthy of further investi- 
gation. Over 00 per cent of the eggs were deposited during the period that the 
tdanta were in silk, and 52 per cent of these eggs were placed on the silks. 
The author Is aware, however, that other factors must be considered. 

Control of the strawberry leaf roller in the Missouri Valley, F. M. 
Wadley {Jour. Econ. Ent., 15 {1922), No. 5, pp. 356-360). — This is a brief 
report of investigations conducted by an agent of the TJ. S. D. A. Bureau of 
Entomology in Kansas in 1917 and 1918 and in Towa in 1919. The author 
finds that lead arsenate with a soap spreader is well adapted to control of 
this insect. 

Tlie grape berry moth in 1922, R. H. PfinTiT {Michigan Sta. Ciro. 52 
{1922), pp. 4. figs. If).— A brief summary of information on the grape berry 
moth, which was never so destructive In Michigan as during the summer of 
1922, the loss being caused by late larvae. 

Busting V. spraying for the codling moth in walnuts, H. J. Quayle 
{Jour. Econ. Ent., 15 {1922), No. 5, pp. 371, 372).— A comparison of spraying 
will) dusting as a means of controlling the codling moth In walnuts, made by 
the author in four different orchards during three seasons, shows a great 
difference In favor of spraying. 

Host plant selection by Hessian fly (Phytophaga destructor Say) , W. B. 
Oaktwright {Jour. Econ. Ent., 15 {1922), No. 5, pp. 300-363). — This is a report 
of Investigations conducted by an agent of the U. S. D. A. Bureau of Ento- 
mology at Centralla, III, in the fall of 1921. Observations made daily have 
shown that adjacent and similarly prepared plats of wheat, barley, rye, and 
oats are subject to fly attacks In varying degrees. 

The order of selection for ovlposition runs in descending order wheat, rye, 
barley, and oats. From data in which dally egg counts were made from a 
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Dunabered series of plants, the total number of eggs being considered 100 per 
cent, wheat received 68 per cent, barley 8.8, rye 22.8, and oats 0.4 per cent. 
Likewise accumulated egg counts made from a constant number of plants show 
that wheat received 73.4 per cent, barley 11.8, rye 14.5, and oats 0.3 per cent. 
Resultant larval infestation from the fall oviposition of the Hessian fly on 
wheat, barley, rye, and oats was primarily manifest in wheat and barley. 
Rye, though second in selection for oviposition, wjfs scantily Infested and oats 
not at all. The precentages of plants infested from these two series of plats 
were for wheat 96 and 98, for barley 64 and 62, and for rye 6 and 8, respec- 
tiVGlJ^” 

Injury to bell peppers by Blapstinus coronadensls Blaisd, and B. dila- 

tatus, R. B. Campbell (Jour. Econ. Ent.^ 15 (1922), No. 5, pp. 363-365). — This 
Is a report of observations by an agent of the U. S. D. A. Bureau of Entomology 
near La Habra, Calif., In the fall of 1921. The feeding of tliese two tenebrlonid 
beetles on the stems at the surface of the ground resulted iii a <iestruction of 
at least 25 per cent In the more seriously infested part of the fields. Bxi)eri- 
ments conducted by the author demonstrated that wet sprays were valueless, 
but that dry dusty material such as hydrated lime had a decided deterrent 
effect. When the lime was so applied as to cover the ground completely around 
the stem the beetles ceased to feed. 

Mississippi bark beetles, ]\r. W. Blackman (AtissifiHipjn i^ia. Tevh. Bui. 11 
(1922), pp. 3-130, ph. 18, jlij. 1 ). — This report of studios of the bark bei'tles 
occurring In Mississippi, i.ssued, as a contribution from the Mississippi State 
Plant Board, the station, and the New York State College of Forestry, deals 
with the subject under the headings of vegetation areas and distribution of 
bark beetles (pp. 4-17), the habits of bark beetles, including types of burrows 
and reproduction (pp. 17-27), economic importance of bark beetles, including in- 
juries to forest reproduction, effect on the general healtti and growth of trees, kilt- 
ing of trees, injuries to timber during the process of luinliering, and injuries to 
iitiliiiod timlier (pp. 27-30), factors influencing injury by bark beetles (pp. 30-33), 
prevtMititai and control of bark beetle Injuries (pp. 33-37), and classltication 
and discussion of species (pp. 38-121). Three .specie.s and one variety are 
described by the author as new to science. The paper Includes a 'bibliography 
of 76 titles and an index to the genera and species. ' 

Faradichlorobeiizene as a fumigant in the entomological museum, H. JI. 
Knight (Ent. News, 34 (1923), No. 2, p. 51). — The author lias found tliat the 
adults of the confused flour beetle (Triholium coufumm) are killed by 
paradichlorohenzene in from one to six hours, depending upon tlie amount 
of crystals used in the lioxes and drawers. A few crystals when placed in 
a tight drawer were found to kill dermestid larvae in from one to four hours. 
It is stated tiiat while i>ara(lichlorobenzene evaporates somewhat more rapidly 
than naphthalene, yet O.ri oz. placed in a tight case will last from five to eight 
weeks, and the gas may still be effective for three or four mouths in unopened 
cases. 

Boll weevil control (South Carolina Eta. RpL 1922, pp. 39-44, 64, 65).— 
This is a discussion of the occurrence of the boll weevil In the State during 
the year, and of the control work conducted, Including tabular data on dusting 
experiments with calcium arsenate applied in several localities and with 
different kinds of machines. The average gain in seed cotton In the two tests 
at Darlington was 579 lbs. per acre, with an estimated net gain in one of 
$60 per acre. In work at the Pee Dee Substation an increase of 185 lbs. of 
cotton per acre over check plats was obtained where four applications of cai- 
dum arsenate wore made. 
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Relation of moisture to ingestion of poison by the cotton boll weevil, 

D. C. Warren {Jour, Econ. Ent., 15 il9$2)f No. 5, pp. Si5-^i9). — Investigations 
conducted by the author in Georgia have led to the conclusion that the cotton 
boll weevil is poisoned by Ingestion of the arsenical with its food rather than 
by drinking the poisoned dew. It Is pointed out that this conclusion has 
nothing to do with the time of day that the poison should be applied, since 
It is a well-established fact that better results can be obtained from applying 
poison while the plant is wet with dew. 

The effect of activity on the length of life of honeybees, E. F. Phillips 
{Jour. Econ. Ent., 15 {1922), No. 5, pp. S68S71). — The author finds that the 
rapidity of death by starvation occurs in direct proportion to the work the 
bees are called upon to do, and that when death from starvation occurs rapidly 
there is still a food reserve which has not been depleted. “ Tlie relation be- 
tween the work done and the death rate is quite in keeping witli what has 
been so frequently observed for normal bees, namely, that the normal term 
ot life, barring acc'ldenfs, Is determined by the amount of work which the 
individual Is called upon to do.” 

Flight studies of the honeybee, W. Park (Awrr. Bee Jour., 6S (192S), 
No. 2, p. 7t) TliiS is a report of studies eouducted hv tlie author at the Iowa 
Experiment Station during the years 1920 and 1921 with a view to securing 
information on the speed of the bee and its reactions to the influence of the 
wind. Tlie records have shown that there is considerably less variation in the 
time requi n'd for homeward bound bees than for outward bound bees. 

” On the average, less time was consumed on the lioraeward trip than on 
the outward trip but, wlien flying directly against the wind, the empty bee 
flew sliglitly faster than did the loaded bee. The effort put forth by empty and 
by loaded bees was least when flying with the wind and gi*eater when flying 
against it. A maximum speed of 25 miles per hour was found for both out- 
going and incoming bees. Bees made but little progress against a wind having 
a velocity of 15 miles per hour. The average speed found for the flight of 
bees in a calm W'as a little less than 15 miles per hour.” 

Collected leaflets oti beekeeping {London: Min. Af/r. and Fisheries, 1922, 
j}p. JfS, pis. 5, ilpH. .0). -This pamphlet includes advicf' to Ix'giimers in bee- 
keeping, methods ol obtiiining .strong colonies of bees for wintering, and in- 
formation on how to increase colonies, on beeswax, on the proi)aration and 
packing of honey for market, on foul brood, and on diseases of adult bees, 
namely, Noseina <liseasc, acarine disease, and dysentery. 

Aiit control on shipboard, W. T. Clarke {Jour. Econ. Fnl., 15 {1922), No. 5, 
pp. S29-S3S) .—TUlfi is a report of an investigation made by the author of the 
infestation by ants of passenger ships running between the Pacific and Atlantic 
coasts of the ITulted States by way of the Panama Canal. 

The ants, which caused considerable pecuniary loss through the destruction 
<*f foodstuffs and also attacked passengers and the crew, their bite being very 
painful and causing a local swelling and inflammation and much itching, were 
Identified by W. M. Wheeler as Monomorium {Parholcomyrmea;) destructor 
Jord. Leaving San Francisco December 12 on an infested vessel, the author 
found the ants to increase in numbers as the warmer climate was reached, till 
on arrival at Manzanillo, Mex., on December 19, they had become exceedingly 
troublesome In the passengers’ rooms and in the quarters of the steward’s 
crew, pantries, galleys, and storerooms. 

In control experiments a powder, devoid of disagreeable characteristics, con- 
sisting of sodium fluorid six parts, pyrethrum (buhach) powdered stems and 
floweri^ two parts, and cornstarch two parts (all by bulk) was found to be very 
efficient, andi numerous observations showed that the death of the ants fol- 
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lowed in from 20 to 30 seconds after the material had touched them. With 
free use of this Insecticide the ants were well under control by the time the 
ship arrived at San Jos6 de Guatemala on December 23. The author's Invesii- 
nations led to the recommendations that the infested ships be fumigated with 
sodium cyauid gas, and that sweetened arsenical baits be employed in addition 
to the above-mentioned powder. These recoramendotions were acted upon 
and the economic control of the pest on shipboard accomplished. 

Some new injurious Phytophaga from Africa, G. E. Bryant {BuL Ent. 
Research, 12 (1922), No. i, pp. figs. 4). -Pour pests are here considered, 

namely, Criorcns rindis.vwa, n. sp., which attacks asi>arngus in K(‘nya Colony; 
Cercyonia citri n. sp., a serious pest of young citrus trees and widely dis- 
tributed In the Gold Coast; Argopistes oleae n, sp., which mines the leaves of 
olive trees in Cape Town ; and A. sexvittatus n. sp., which is a leaf-miner on 
wild olive in Cape Province, Natal, and the Orange Free State. 

Two injurious fruit mites in Pennsylvania, S W. Frost (Jour. IjOon . Ent , 
(1922), No. 5, p 372, pJ f) -Brief reference is mad(' to tlie Eiirop('jin pUirn 
mite (Parnfetranychvs pilosus C. & F.), which was a source of Injury to apple 
and plum and to some extent to cherry and peach, and to Phyllocoptes cornutus 
Banks, which has recently been found very abundant in parts of the State on 
peach. 

foods— HUMAN NUTRITION. 

The comparative sweetness and preserving quality of cane and beet 
sugars, .T. P. OoTTTTK (Jovr. ^oc. Cheni. J)idns., 41 (1922), No. 16, pp. 34SR- 
Sff5R) — In this general discussion of the snhjoct it is poinfed out that since 
refined beet and cane sugar both have a sucrose content of about 99.95 per cent 
there can he no detectable difference in the sweetness or in the preserving 
quality of the two sugars, but that in the direct-consumption or unrefined 
sugars impurities are present which affect the sweetness of the product. Direct- 
consumption cane sugars generally contain reducing sugars and may have a 
slight acid reaction, while corresponding beet sugars do not contain reducing 
sugars, and in tb(' lower grades ina.\ be slightly alkaline. Evidence Is cited 
that traces of acid enhance, and of alkali depress, the sweetening effect of a 
solution of sugar. A further difference in taste may be due to the presence of 
odoriferous substances or other impurities. 

In regard to the preserving quality of cane and beet sugar, it is noted that 
In a low-grade beet sugar the presence of alkaline carbonates may lower the 
acidity of the fruit juice below the (»ptlnuim for the setting of the pectin, but 
that this condition is not likely to be encountered at the present time. 

The food value of Philippine bananas, W. Sata ador (Philippine Jour. Sc4., 
20 (1922), No. 3, pp S6S-366 ). — Tabulated data are given on the analysis of 12 
varieties of Philippine bananas for water, ether extract, protein, sucrose, re- 
ducing sugars, crude fiber, ash, and total acidity calculated as sulphuric acid. 
Calculations of the calorific value per 100 gm. of food are also included. 

Growth and nutrition, L. Randoin (Bui. Eoc. 8oi. Eyg, Aliment., 10 (1922), 
No. 5, pp. 268-S06, fig. 1). -This is a concise summary of the physiological 
neeils of the growing child and the rOle played in growth by various food 
constituents, together with practical suggestions for the selection of food for 
babies and growing children. 

The food requirements of children. — V, Percentage distribution of 
calories, L. E. Holt and H. L. Pales (Amer. Jour. Diseases Children, 24 
(1922), No. 4, pp. Sll-SW, figs. 5 ). — In this continuation of the series of studies 
previously noted (E. S. R., 47, p. 766), consideration is given to the relation 
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of the various food constituents to one another and of each to the diet as a 
whole. The percentage distribution in protein, fat, and carbohydrate of the 
calories In the diets of the 106 healthy children of the previous studies was 
found to be as follows: 

The percentage of total calories taken as protein ranged from 11 to 2;] 
per cent, with more than one-half the values between 14 and 16 per cent, and 
with the average value of all cases regardless of age 15 per c*^'nt. The fat 
varied from 21 to 51 per cent, with three-fourths of the values between 30 
and 40 per cent and the general average 84. Carbohydrates ranged from 38 
to 65 per cent, with three-fourths of the values between 44 and 55 per 
cent, and an average of 51. Using the average distribution of calories and 
the total caloric requirements as estimated in a previous study (E. S. Tl., 
45, p. 162), the theoretical requirements of fat, carbohydrate, and protein 
have been calculated and compared with the estimated requirements given in 
the two previous papers. The corresponding values agree very closely. It is 
concluded that In round numbers “ a diet in which the fat supplies 35 per cent 
of the total calories, the [irotein 15, and the (carbohydrate 50 per cent, is one 
which meets the nutritive needs of the child after infancy, which is well borne 
by the digestive systxun, and [which] may h(' consid(*rod a woll-ba lanced 
ration.’" 

The relation between breast and artificial feeding and infant mortality, 
U, M. WooDBUBY (Amer. Jour, Jiyo., 2 {1922), No 6, pp. 668-687), — In the 
course of studies conducted by the Children’s Bureau, U. S. Department of 
Labor, on infant mortality in eight American cities, data were obtained for 
22,422 babies on the kind of feeding each month until one year of age or until 
death in the case of those who did not survive the first year. These data 
have been made the subject of a statistical study on the relation between breast 
and artificial feeding and infant mortality. The tabulated results of the dif- 
ferent phases of this study are presented and discussed, with the conclusion 
that artificial feeding, as actually practiced In typical city populations, is as- 
sociated with a mortality betwc^en three and four times as high as the mor- 
tality among breast-fed Infants. This excess mortality is not to be explained, 
either, by the slight (werweighting of the group of artificiolly-fed with infants 
in certain groups characterized by high mortality rates, and It appears in all 
nationality and in all earnings groups, though with variations depending prob- 
ably upon the particular conditions prevailing In the groups.” 

A clinical and chemical study of butter soup feeding in infants, A.’ 
Brown, A. M. Courtney, and I. F. MAcdiACHi.AN {Ainer. Jour. Diseases Chil- 
dren, 24 (1922), No. 5, pp. 368-381).— A modification of the butter-flour mixture 
of Czerny and Kleinschmidt has been used by the authors in the feeding of a 
large number of babies both in hospital and private practice Clinical observa- 
tions are reported on 104 such cases, and chemical studies of the intake, output 
in urine and feces, and retention of fat, nitrogen, and total salts In four infants 
on this diet 

The butter soup used in all these studies contained butter 7.25, granulated 
sugar 6.25, and flour 14.75 level teaspoons, with water 17.5 oz. In preparing 
the food, the butter is melted over a low flame and heated until it stops foaming 
and becomes a dark color, this requiring about 7 minutes. The flour and sugar 
are then blended with the butter and the cold water added with constant stir- 
ring for abbut 5 minutes or until the mixture thickens, after which it is heated 
in R double boiler for 30 minutes and then made up to 20 oz. with boiled water. 
This mixture without milk furnishes about 28 calories per ounce. For an infant 
weighing 7 lbs., 14 oz. of butter soup and 7 oz. of whole milk are given in seven 
feedings. 
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Of the entire number of cases reported only five lost weight and did not do 
well on this food. Premature and young babies made the most substantial 
gains and showed improvement in vigor, in tissue turgor, in disposition, and in 
resistance to infection. In a few cases signs of mild rickets or a condition 
simulating mild rickets wer(‘ seen after the continued use of the butter soup. 
The stools with this food were acid, resembling those with breast-milk feeding, 
but much larger. 

The percentage retention of fat, nitrogen, and total salts for 8 of the children 
was as follows: Pat 81.6, 72.1, and 81.4 per cent; total nitrogen 7.9, 7.5, and 
38.5; and total salts 34.6, 13.5, and 12.5 per cent. The fourth child gave a per- 
centage retention of fat of 73.4, and a negative nitrogen and salt balance. The 
retention of calcium and magnesium .wa.s excellent in the other 3 children. The 
feces contain(‘d an excess of inorganic bases over inorganic acids and the urine 
the reverse condition. These findings arc discussed at length, although no satis- 
factory explanation is given of the apparent inconsistency of some of the low 
retention values with the excellent clinical results obtained with this food. 
Tt is concluded that butter-flour mixture is valuable in the feeding of premature, 
small, and undernourished children who are not suffering from any acute 
digestive disturbance. 

The failure of yea.st therapy in the feeding of infants, W. (\ lUvisoN 
(Amer. Jmir Diseases Children, 2h (J922), No. 4, pp. SS9-S45, — In a 

limited number of cases of patients convalescent from acute intestinal indiges- 
tion and Infants suffering from chronic intestinal indigestion, the administra- 
tion of yeast was found to be without benefit and in some cases possibly to be 
harmful. 

Experinuuits with vitamin A in carrots, 11. von IOttler (Arkiv Kerni, Min, 
och QeoL, 8 [1921) y No. 3-4, Aii. IS, pp. 7, dfis. 2).-- This is the first of a series 
of studies on vitamin A, white mice being used as the experimental animals. 
The young wer(' kept for 18 days with the mothers, whose food for the first 12 
days consisted of meat, dry bread, milk, and cream. Prom the twelfth day on 
the food was changed to the basal vitamin A-free ration described by Drum- 
mond and Coward (E. S, H., 44, p. 764), supplemented by the addition of milk 
and cream. On the eiglifeenth day the young were removed from the mothers 
and placed in two groups, one of which received the basal ration alone and the 
other the basal ration supplemented with the food to he tested for vitamin A. 

In the experiments reported in this paper various preparations of carrots were 
used. The finely divided carrots were extracted with five times their vfdume 
of benzene for 8 hours, the benzene distilled off form the extract, and the ex- 
tract taken up In ether and evaporated in vacuo. Preparations by methods 
previously described (P. S. R., 20, p. 708) were also made of phytosterol and 
daucosterol, phosphatids, and zymophosphate from carrots. All of these were 
tested for their content of vitamin A by adding them to the food mixture In 
the proportion of 5 parts to 100. Good growth was obtained with the benzene 
extracts and very slight growth with a combination of the phytosterol and 
dauco.sterol, but not with the phytosterol or with a phosphatid mixture and the 
zymophosphate as sources of vitamin A. 

Working conditions for vitamin A, H. von Ettleb {Arkiv Kenvi, Min. och 
QeoL, 8 iJ922), No. 3-4, Art, 19, pp. 10, figs. 3). — In this paper the author out- 
lines the method he has adopted for the quantitative study of vitamin A. In 
addition to the technique described in the above paper several features consid- 
ered important are discussed. One of these is the selection of animals for the 
test. From the second day after birth the mice are weighed separately in a 
tared beaker, and from a study of the growth curves only those which are 
growing in a normal manner are used for further tests. 
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In the experimental work reported the growth curves are shown of mice on the 
vitamin-free basal ration supplemented by 0.1 and 0.2 gm., respectively, of the 
dried residue of the benzene extract of carrots per 10 gm. of the basal diet. The 
first gave an appro:jimately maintenance curve and the second slight growth, 
which was somewhat less than similar curves obtained with 0.1 and 0.4 gm. of 
fresh butter, respectively. A cun^e approaching normal was obtained with 0.1 
gm. of carrot residue and 0.1 gm. of butter fat. 

In a further series of experiments the effect was noted of varying the feeding 
of the constituents of the basal ration. When all of the constituents were fed 
daily, a regular growth curve was obtained. When everything with the excep- 
tion of the extracts furnishing vitamins was fed daily and yeast extract and 
orange juice were given on alternate days, the curve was very irregular. A 
similar irregularity was noted when yeast extract was given on one day, orange 
juice on the second, and salt mixture f)n the third. It Is concluded that through 
the intermittent addition of B vitamin the action of the A vitamin can be sig- 
nificantly increased. 

Physiological investigations on vitamin B and water-soluble blocata- 
lyzers, J. Blohm, (\ (J. vSantkhson, and H. von Euler (Arkiv Kemi, Min. 
och trco/., H No S~Jf, Art. tS, pp. 27, ftgs 6’).— Various extrat’ts of yeast, 

including tlie biocatalyzers classified as previously noted (E. S. R., 46, p. 
866) and also extracts of wheat germ, were injected intravenously into rab- 
bits, and observations were made of the effect upon blood pressure and pulse 
rate. 

The general effect ol these preparations, wliether acti\e or inactivated by heat, 
was to produce a temporary lowering of the blofid pressure and pulse rate. 
In one case only was there a marked difference between tbe active and inactive 
preparation. In this tbe active preparation, after a short period of lowering 
the blood pressure, increased it, wdiile tbe Inactive preparation caused a 
lowering only. 

The relation of vitamins to the growth of a streptococcus, S. H. Ayers 
and C. S. Mddge (Jour. Bact„ 7 (J922), No. .5. pp. -An extensive study 

is reported from tbe Dairy Division, U. S. D. A,, of tlie effect of certain ma- 
terials on the growth of a pathogenic* streptococcus which was known to 
grow slowly in a i>eptone yeast medium. 

Several experiments were first conducted to determine whether vitamin 
B stimulates the growth of this organism To thret‘ tubes of regular Difco 
peptone medium were added a 95 ])er c*ent al(*oliolic extract of yeast, a water 
extract of the yeast residue from the alcoholic extraction, and aiitolyzed yeast, 
respectively. The tubes were then inoculated with a 24-hour culture of the 
streptococcus, Incubated at (I, and examined after IT, 24, and 48 hours. 

Only slight growth was obtained in the medium containing the alcoholic extract 
of the yeast and considerably better growth in the other two media. 

Similar tests were made with fractions obtained from aiitolyzed yeast by 
the method of Osborne and Wakeman (E. S. R., 42, p. 314). The fractions 
which should contain vitamin B did not stimulate growth, but the one which 
should contain little, If any, vitamin B gave considerable growth. The extract 
obtained after shaking yeast with fuller’s earth also stimulated growth. 
The results of these tests, which are in harmony with those of Freedman and 
Funk, previously noted (B,. S. R., 48, p. 659), Indicate that the growth-pro- 
moting substance for streptococci present in yeast is not identical with 
vitamin B. 

Water extracts of cabbage were found to promote growth of streptococci 
in peptone media to a degree roughly proportional to the amount of extract. 

42528—28 5 
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The adtlition of glucose to the peptone in concentrations equivalent to the 
calculated reducing sugar of the various cabbage extracts also resulted in 
an increase of growth. In this connection the authors emphasize “ that when 
extracts of plant tissues are used as a source of growth-promoting substances, 
tbe possible effect of sugar and other reducing substances present must be 
given considerable thought before the growth promotion can be attributed 
to vitamins. This is ni»t only true when plant tissues are used, but holds 
equally well for any extracts which may contain sugars.” 

Studies were also made of the effect of various fats and oils on the growth 
of the same streptococcus in a medium consisting of 10 gm. of Difco peptone, 
10 of autolyzed yeast, and 1,000 cc. of distilled water. To 50 cc. of this medium 
0.5 cc. of the fat or oil was added before sterilization at 15 lbs. pressure for 
30 minutes. Butter fat, cod liver oil, olive oil, and white mineral oil were 
found to stimulate growth of the streptococci to a considerable extent. This 
was confirmed by a more quantitative study involving final plating on infusion 
agar. A large number of animal and vegetable oils, mineral oil, vaseline, and 
paraffin appeared to stimulate gnnvth. 

The test was repeated with diminishing amounts of butter fat, rape oil, 
and mineral oil. Even with the smallest amount used, 0.002 per cent of the oil, 
there vv.as marked stimulaiion of growth. The stimulating effect of the fats 
and oils was not manifest to any degree, how’ever, in plain peptone without 
3 ’east. 

The authors suggest in conclusion that “either the growth-promoting prop- 
erty of fats and oils is not due to fat-soluble A, or this vitamit) is present in 
mineral oils, or the stimulation is due to different causes in the case of (he 
vitamin-containing fats and oils and the mineral oils.” 

Infantile rickets: The significance of clinical, radiographic, and chemi- 
cal examinations in Its diagnosis and Incidence, A F. Hers and Ij. .T. 
Ungek (Aincr, Jour. DUcascs Children, 2i (1922), No. Jf, pp. ---This 

discussion of the diagnosis and incidence of rickets is based chietly upon the 
authors’ experience in the examination of over 250 babies less than 18 months 
of age who have been cared for under similar liyglenic and well-controlled 
dietary conditions. 

It is concluded as a result of these observations that of the Important clinical 
signs the most reliable is beading of the ribs. Roentgen ray examinations are 
considered of greater value in judging the beginning of healing of rickets than 
In detecting its presence in early stages. While a lowering of the inorganic 
phosphate of the blood generally results in the early stages of the disease, this 
change is not specific for rickets. 

A study at the end of March of the incidence of rickets among 25 breast fed 
babies from 4 to 10 months old showed rickets in more than 50 per cent of the 
cases. With regard to ho(tle-f(Mi babies it has been the authors’ experience 
that if the incidence is studied when the disease is at its flood, i. e., from March 
to April, and if special means such as direct exix)sure to sunlight Is not taken 
to prevent tlie disease, nearly all give some Indication of rickets. 

Experimental polished rice diseases in humans, K. Taouchi, S, Hteatsht, 
and F. Kwa (Japm Med. World, 2 (1922), No, 5, pp. 1SS--185).—A brief report 
is given of the symptoms induced in healthy human subjects, three men and two 
women, by a diet of polished rice and water with or without salt. In all five 
cases symptoms of so-called polished rice disease appeared in a short time. 
All suffered from loss of appetite ; digestive disturbances, particularly constipa- 
tion; sensory disturbances; motor paralysis; and decreased blood pressure. 
Treatment with rice bran extract resulted in a rapid recovery. 
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Food poisoning and its prevention, C. Thom {Amer. Food Jour., 17 (1922), 
No. 11, pp. 15, 16, SS-36 ). — ^Thlfl paper, presented at the convention of the 
Association of American Dairy, Food, and Drug Officials at Kansas City. Mo., 
in October, 1922, consists of a concise summary of the present status of in- 
formation on food poisoning and of the gastro-ln test Inal type commonly mis- 
named ptomaine poisoning both of the type affecting the central nervous system, 
botulism. Specific suggestions are included for the consumer on the inspection 
of cans of food and on the treatment of doubtful cans, for the dealer in handling 
canned food, and for the home cariner in the preparation of the materials for 
canning and in the inspection of the cans on opening. 

Presumptive test for the etiologic factor in bacterial food poisoning, 
V. Burke and C. W. May (Jour. Amrr. Med. Asmv.. 70 (1022). No. 20, pp. 
1660-167Ji) . — The authors classify the causes of food poisoning in four groups 
as regards diagnosis: (1) Bacterial toxins, (2) organisms of the paratyphold- 
enteritidis group, (3) plonuiines and naturally poisonous foods such as toad- 
stools, and (4) chemical p<dsons consisting chiefly of the poisonous metals. 
The chief differential characteristics of these groups are enumerated, and 
methods are described for a rapid confirmed tost for the toxin of Clmiridinm 
hotuUmim (Bortlluft hoti/linus) combined with a slow xjresuinptivo test for the 
organisms of tlie i»arat> 7 >hoid-eideritis group and a rapid presumptive test 
for the presence of hotulinus toxin which may be used when antitoxin is not 
available. 

For the first test 2 cc. of the unfiltered liquor to he examined is placed in each 
of five serum tubes. To the first nothing is added ; to the second and third 1 cc. 
of hotulinus antitoxin, d^ype A and Type B, resin^ctively. The fourth tube is 
placed in boiling water for 10 minutes, and to the fifth tube is added 0.5 cc, of 
10 per cent hydrochloric a('id and the tube allowed to stand for 10 minutes. 
The contents of each tube are neutralized to litmus with a saturated solution 
of sodium bicarbonate, and then injected Into tlie marginal ear vein of a medium- 
sized rabbit. The animals injected with tlie contents of the first three tubes 
servo as a confirmed test for hotulinus toxin. If the fourth rabbit shows symp- 
toms, hotulinus toxin is eliminated from consideration, and it may he assumed 
but not proved that organisms of the paratyphoid grotip are present. The 
results obtained with rabbit five are of value as a che('k on the results obtained 
with the other rabbits, particularly on the i)Ossible presence of both types of 
hotulinus toxin. 

The presumptive test for the presence of hotulinus toxin in the absence of 
antitoxin can he made from the first, fourth, and fifth tests outlined above. If 
hotulinus toxin is present, rabbits one and five will die and rabbit four will show 
no symptoms. 

A brief report Is given of an outbreak of botulism at Walla Walla, Wash., in 
which home-canned asparagus was Involved. This was heated for a few minutes 
before the peculiar odor of hotulinus toxin was noted. One person ate part of a 
stalk and another a whole stalk. The first died of botulism eight days later, 
while the second escaped illness, probably due to the fact that the particular 
piece of asparagus eaten had been sufficiently heated to destroy the toxin. 
Twenty-three chickens out of a flock of 35 which had been given the spoiled 
asparagus died, 6 on the first day. 

Table utensils as sources of tuberculous infection, C. Floyd and L. 
Fbothinoham (Amer, Rev. Tuheroulosk, 6 (1922), No. 1, pp, 51-^62 ). — ^The 
possibility of the transmission of tuberculous Infection from table utensils by 
open consumptives was studied by the examination of the thoroughly washed 
table utensils used by consumptives in 25 private homes and of the water em- 
ployed to wash this tableware. The utensils were carefully swabbed with 
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Sterile cotton moistened with sAlt solution and the suspension ctilttlped and 
injected into guinea pigs. The wash water was allowed to settle, the top liquid 
decanted off, and the remainder, Including the sediment, strained through 
cheesecloth and centrifuged. The final sediment was taken up in salt solution 
and injected into guinea pigs. One positive result was obtained from the 
utensils and four from the wash water, or 2 and 21 per cent, respectively. 

“ From these experiments it seems evident that the table utensils used by an 
open consumptive may be not only a menace to the patient himself and to 
others in his family, but also a general menace when the patient eats in public 
places. The inference also seems warranted that the dish towel used to wipe 
these utensils must become contaminated with virulent tubercle bacilli, and 
the more freciuently it is used the more bacilli accumulate, so that if employed 
for several days without thorough washing, a common practice in many homes, 
it becomes more and more a depositor of tubercle bacilli on the Just washed 
utensils. It would seem, therefore, that the only way to control the danger of 
spreading tuberculosis by such utensils is to thoroughly sterilize the patients’ 
tableware and the dish towel employed to wipe it, after each meal, and the 
simplest method to accomplish this is to boil them for several minutes.’’ 

ANIMAX PEODUCTION. 

Feeds and feeding, W. A. Henry and F H. Morrison (Madison, Wis,: 
EenrihMorriHon Co, 1922, IH. cd , tcv, pp. X-\-770, fif/s, 7). —This tlie 
eighteenth edition of the book previously noted (E. S. R., 34, p. 261), which 
has been revised and enlarged by the Junior author to include the results of the 
more recent investlgntions in animal feeding. New standards called the Mor- 
rison feeding standards and net energy values of feeding stuffs for ruminants 
have been added, as well as a table in which the relative vitamin content of the 
different stock feeds is designated. 

Feeds and feeding, W, A. Henry and F. B MoRRLSf)N (Madison, Mis.: 
Henry-Morrison Co., 1923, IS. cd , rev., pp. X-\-770, pis. 95, figs. 7). —This is an 
illustrated edition of the book noted above. 

A possible* cattle food, E. P, Phillips (Union S^o Afnca Dept Apr. Jonr , 
Jf (1922), No. k, pp. 361 365, dp 1). Aftcntioii is calk'd 1o the i)ossiMe feeding 
value of the seeds of Sesbama mossamhicensis and S. oinerascens. Chemical 
analyses show that these seeds contain, respectively, 9,0 and 11.4 per cent of 
water, 32.9 and 21.7 per cent of crude protein, 6.2 and 4.8 per cent of fat, 39 
and 47 per cent of nitrogen-five extract, 10.9 and 12.2 per cent of fiber, and 
1.4 and 2.9 per cent of ash. 

A substance giving a reaction similar to an alkaloid was found to be present 
in both kinds of seed, hut the fact that the mossamhicensis seeds have been 
used in South Africa as a poultry feed would Indicate that no injurious sub- 
stances are present. 

Feeding stuffs inspection, .T, 1^. Hills, 0. H Jones, G. F. Anderson, and 
A. S. Lutman (Vermont Sla. Bui 228 (1922), pp. 15-22). — This is the usual 
report of the Inspection of feeding stuffs for the year. Analyses were deter- 
mined on the 762 samples for protein only as in the previous report (E. S. R., 
46, p. 572). 

The equivalence of age in animals, S. Brody and A. C. Ragsdale (Jour. 
Ben, Physiol., 5 (1922), No. 2, pp. 205-214, pis. 2, figs. 4).— Treating data from 
various sources dealing with the growth rate of the rat, mouse, guinea pig, 
fowl, Holstein cattle, rabbit, sheep, and man, it was found that 18 times the 
conceptional age of the maximum of the third or adolescent cycle of growth 
gave a value which closely approximated the normal duration of life of each 
animal under favorable conditions, with the exception of man. 
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It is suggested that the age of the occurrence of the maximum of the thlrcK 
cycle of growth be used for estimating the equivalent physiological ages in 
different animals. Further observations deal with the conception ages at 
which the different growth cycles begin and reach their maximum, comparisons 
of the duration of the three cycles of growth, and their relationship to sex. 
In man the maximum of the third cycle is apparently closely associated with 
sexual maturity. The ox, sheep, pig, and guinea pig spend their first growth 
cycle in utero, whereas man, mouse, rat, and rabbit are born before the com- 
pletion of the first or Infantile cycle. 

The physiology of reia*oduction, F. H. A Marshall {London and Netv 
York: LongmunB, Oreen d Co,, J922, 2. ed.. rev., pp. AiV-fTTO, fign, 18, 9). ~ This 
book covers the physiology of reproduction in Mammalia, with some references 
to the associated reproductive processes in the lower forms. The following 
chapters are included in the book: The breeding season; the estrous cycle in 
the Mammalia; tlie changes that occur in the noupregiiant uterus during the 
estrous cycle; changes in Uie ovary, oogenesis, growth of follicles, ovulation, 
formation of corpora lulea and atretic lollicles, the significance of the proestrous 
changes in the uterus; spermatogenesis, insemination; fertilization; the acces- 
sory reproductive organs of the male and the mechanism concerned in in- 
semination ; the testicle and the ovary as organs of internal secretion ; the 
innervation of the female generate e organs, uterine contraction, parturition, 
the puerperal state; lactation; fertility; the factors wliich determine sex; and 
phases In the life of the individual, the duration of life, and the cause of death. 
In addition there are contributions on Tlie Biochemistry of the Sexual Organs, 
by W. Cramer; Fetal Nutrition, the Placenta, by 3. Ijochhead; and The Changes 
in the Maternal Organism during Pregnancy, by J. Lochhead and W. Cramer. 

As genetics comes of age, K. M. PIast {Jour. Hereditg, 13 {1922) t No. 5, 
pp, 207-214).— N review of the development of genetics and a summary of the 
general laws of heredity are given. 

Correlation, causation, and AVriglit’s theory of “ path coetticients,” 
H. E. Niles {Genetics, 7 {1922), No 8, pp. 253-273, figs. 9).- -This is a criticism 
of Wright’s theory of “patli <*oefiicIents ” (E. 8. Ih, 44, p 766). The author 
finds that the basis of tlie inetliod is faulty and obtains inaccurate results by 
u])plying it to two selected problems. He also states tliat “in the hands of a 
man well acquainted witti the realities in the field he is investigating this 
method would be likely to lead to results not far from the truth, because, If 
any values appear to be inconsistent, a new set-up of causes and effects will be 
made. Guesses by a trained man would be on the whole quite as good aud 
much less work, whereas an untraim^d man can not be sure of the validity of 
his results at all because he is not familiar with the realities in the field of 
study.” 

Cattle feeding investigations, I, II, W. H. Peters and N. K, Carnes {Min- 
nesota Sta, Bnl, 200 (1922), pp 5~S3, figs 12).— Two experiments in feeding 
beef cattle are reported, 

I. Fattening two-year-old steers for market (pp. fi-17). — For this test, which 
lasted 112 days, 48 two-year-old feeder steers were divided into 6 lots, all of 
which received rations containing clover hay, with the addition of the following 
feeds; In lot 1, shelled corn, linseed meal, aud corn silage; lot 2, ground barley, 
linseed meal, and corn silage; lot 8, linseed meal and corn silage; lot 4, shelled 
corn ; lot 6, ground barley ; and lot 6, shelled com and linseed meal. Six hogs, 
averaging about 116 lbs. at the start of the test, followed the steers In the 
lots in which shelled corn was fed, whereas 4 hogs were placed in lots 2 and 5, 
and 2 hogs In lot 8. Weights of the steers were 1;aken every 28 days and the 
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^resulfH are reported in 28-day periods, as well as for the entire 112 days. The 
following table gives a summary of the entire test : 


Hurmmry of 112-day feeding test with two-year-old steers. 


1 , 

2 . 

3. 

4. 

5. 

6 . 


Lot. 


Aver- 

inftial 

weight. 


Pounds 

l,0U 

1,014 

i,on 

1,014 

1,008 

1,007 


Aver- 

age 

daily 

gain. 

Feed consumed per 100 pounds gain. 

Feed 

cost 

SS5 

pounds 

gain. 

Per 
steer 
value 
of ISeed 
saved 
by 
bogs. 

Esti- 
mated 
selling 
price 
per 100 
pounds 

SheUed 

corn. 

Ground 

barley. 

Un- 

seed 

meal. 

Com 

stiage. 

Clover 

hay. 

Pounds 

Pounds 

Pounds. 

Pounds. 

Fownds. 

Pounds. 




2.33 

\ 623 


110 

1 1,163 

282 

113.07 

$2 49 < 

$7.70 

2 56 


581 

100 

1,078 

278 

13.31 

.23 1 

7.frf) 

1.69 



167 

2,632 * 

611 

15. 45 

.19 ! 

6 75 

2.08 

872 



........1 

592 

11.26 

2 39 

7 40 

2.09 


^0 1 



575 

13.60 


7. 40 

2. 25 

745 

L 

"■'125’ 


568 

13. 48 

2 84 

1 

7. 25 


The authors conclude that ground barley was fully equal to shelled corn for 
producing gains, but the pigs in lots receiving shelled corn saved $2.57 worth 
of feed per steer, whereas in the ground-barley lots practically no feed was 
saved by the pigs. Where silage or silage and linseed meal were omitted from 
the ration the finish of the steers was not as good, and in the latter case the 
gains were reduced. Tlie amount of grain raiuired for lattening was iiu’reased 
in both cases, which also increased the feed cost. When* both corn and barley 
were absent from the ration, the feed cost was markedly increased and the 
finish was much reduced. 

II, Fattening valves for baby beef (pp. 18--33). — This lest was carried on to 
compare purebred, grade, and common beef calves for baby biHd* production 
and to study the efhciency of certain changes in a standard ration consisting 
of 60 per cent shelled corn, 80 per cent whole oats, and fO per cent linseed 
meal fed with alfalfa hay to baby beeves. 

Six lots of 10 calves each were selected for the le.st. I^ots 1 to 4 were made 
up of purebred Hercford.s, lot 5 of high-grade Herel’ords, and lot G of common 
beef calves. The standard ration was fed to lots 4, 5, and G, and was modified 
as follows for the other lots by the addition in lot 1 of two full feeds of corn 
silage per day, in lot 2 by the addition of one-lmlf the amount of corn silage 
fed to lot 1, and in lot 8 ground barley replaced the shelled corn in the standard 
ration. Some delay occurred ki starting tlie trial, which was olllcially l)egun 
on December 15, and on February 20 8 pigs were placed with each lot of 
calves. The pigs received additional corn and tanluige to keep them gaining. 
The following table gives a summary of the lest : 


Summary of 196-day feeding test with baby beeves. 


1 

2 . 

3, 

4 

6 . 

6 . 


Lot. 

Aver- 

age 

lidtial i 
weight. ! 

Aver- 

age 

dally 

gain. 

Feed consumed per 100 pounds gain. ’ 

Feed 

cost 

per 

100 
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gain. 
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value 
of feed 
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.by 

hogs. 
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loi) 
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com. 

Ground 

barley. 

Linseed 

1 meal. 

t 

Ground 

oats. 

Corn 

sUage, 

Alfalfa 

hay. 

1 


Pounds, 

m 

482 

404 

488 

480 

334 

PouTids 

2.36 

2,33 

2.11 

2.22 

2.23 

2.36 

Pounds, 

330 

368 

381 

381 

328 

Pounds. 

368 

Pounds, 

51 

54 

62 

50 

50 

51 

Pounds. 

131 

138 

156 

150 

150 

m 

Pounds. 

508 

268 

Pounds^] 
\ 181 ! 

1 208 1 

276 ! 
240 
246 1 
220 

$6.72 

6.86 

8. 13 
7.06 
7,00 

6.14 

11.60 

1.48 

.63 

1.37 

1.12 

1.21 

10.30 

0.30 

9.10 

0.40 

0.10 

7.06 
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Satisfactory gains were obtained with the standard ration, but the addition 
of corn silage reduced the grain required and kept the calves on feed more 
regularly and produced somewhat better gains. When ground barley was sub- 
stituted for shelled corn the calves gained more rapidly at first, but the rate 
of gain was decreased later in the test and the calves were harder to keep 
on feed. The importance of breeding in baby beeves is demonstrated by com- 
paring the results of lots 4, 5, and 6, 

fKxperiments with beef cattle at the Missouri Station] (Missouri Sta. 
Bui 197 (1922), pp. ///, 41 45, 46, 47, fiu, i).— The results of the following 
e 2 C[)eriinents with beef animals are brielly reportc^d: 

Limited grain uitwns for fattening cattle of different ages, E. A. Trowbridge 
and H. I). Fox (p. 41). — One lot each of calves, yearlings, and ‘J-year-olds 
were fed on the ration used in the experiments in fattening steers previously 
noted (E. S. R., 4(;, p. 3(54), and comparative lots were fed on the same ration 
without shelled corn. The lots in which shelled corn was fed were apparently 
better finished at the end of a l‘JO-day feeding period. 

Physical composition of beef, A. T. Ediuger (pp. 44, 45). — Three beef steers, 
weighing approximately 1,(HK) lbs each, hut of varying degrees of fatness, were 
selected for slaughter to study the \arialion in pliysical and chemical composi- 
tion; relative amount of lean, fat. and hone; and nulritiv(‘ value of the retail 
and wliolesale cuts. Refereiue is also made to the most economical cuts to 
buy from a nutritional standpoint. 

The dressing percentages of the thin, medium, and fat steers were, resi>ec- 
tively, 52, 58, and (52 per cent. The loin and the plate made up a greater pro- 
portion of the fat carcass than of the lean canvass, but the reverse relatlonsliii) 
existed with the chuck. The tldn sleer was f(»und to contain 24 per cent more 
lean, 20 per cent less fat, and 5 per cent more bone than the fat steer. The 
plates, flanks, ribs, loins, round, and (*huck ranked in the order given as to the 
amount of fat which they contained in all animals. Tlie chuck from the fat 
steer contained 57 per cent lean, 18 per cent hone, and 24 per cent fat, while 
the chuck of the thin steer contained (>(5 i)er cent lean, 24 per cent bone, and 
b per cent fat. The cost of the protein in any of the cuts from the thin steer 
was cheai>er, but the cost of 1,000 calories was less in the case of the fat steer. 

Factors influencing the normal rate of growth in domestic animals and the 
permanency of the effects of arrested development, A. tl. Hogan (pp. 40, 47). — 
The preliminary results of tliis experiment indicate that “ if .steers have been 
severely stunted as long as 3J years, they will grow and fatten rapidly when 
placed on generous rations, but if stunted much longer than 2 years they do 
not attain the size normally expected.” 

Self-feeding calves, yearlings, and two-year-olds, U. Rohstedt (Ohio 8ta, 
Mo. Bui, 7 (1922), Ao. 11-12, pp. 191-193) —A test is descriljed in which 2 
Angus calves, 2 Angus yearlings, and 2 Shorthorn two-year-olds received shelled 
corn, linseed meal, hay, and salt in separate self-feeders to determine the prac- 
ticability of self-feeding fattening beef anmuls. Corn silage was supplied twice 
daily to the limit of their capacity. The test lasted 126 days for the two-year- 
olds and 182 days for the calves and yearlings. Average daily gams of 1.77 
and 1.79 lbs. were made by the calves, 1.67 and 1.82 by the yearlings, and 1.48 
and 2.56 lbs. were made by the two-year-olds. 

” The Indications are that self-feeding of this nature is not the most desirable 
method of fitting steers for the market, particularly in the case of the big 
steers.” Feeding ear corn, with hogs following the steers, might have ma- 
terially changed the results. 

Bllfige and Umited corn allowance for yearling and two-year-old steers, 
a. Bohstkdt (Ohio Sta. Mo. Bui, 7 (m2), No. 11-12, pp. 179-185, flgs. 4).— 
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In ateer-feedlng experiments three lots of 10 yearlings and three lots of 6 two- 
year-olds each were fed on modifications of a ration consisting of corn full 
fed, oil meal 2.5 lbs. per day, mixed hay, and corn silage. In lot 1 corn stover 
was fed in place of the silage and in lots 3 and 5 only one-half the amount of 
corn consumed by lota 2 and 4, respectively, were allowed, and in lot 6 no com 
was fed. The average daily gains and calculated feed costs were, respectively, 
as follows: Lot 1, 2.28 lbs. and $11.09; lot 2, 2.45 lbs. and $9.28; lot 8, 2.15 lbs. 
and $8.89; lot 4, 2.94 lbs. and $8.63; lot 5, 2.86 lbs. and $7.65; and lot 0, 2.4 lbs. 
and $6.95. The respective selling prices per 100 lbs. were $9.60, $10, $9.60, 
$9, $8,75, and $8.50. 

The results demonstrated the value of silage and corn in the ration of 
yearlings, whereas the two-year-olds were able to make better comparative 
gains than the yearlings on rations In which no corn or only limited amounts 
of corn were fed, due to their better utilization of roughage. Greater profits 
were calculated for the yearlings in lots 2 and 3 than for the two-year-olds 

Wintering beef cows, G Hohsthdt (Ohio Sta. Mo. Bui, 7 (1922), No. 11-12, 
pp. ISG-'Wl^ ftps. 5).— Twenty-eight Angus beef cows were divided into four lots 
and wintered on (‘omparative rations. All cows received dally per head 1 lb. of 
cottonseed meal and all the oat straw they would eat, with the addition in loti 
of 30 lbs. of corn silage, lot 2 full allowance of corn silage (average 47 lbs. per 
day), lot 3 full allowance of stover silage (average 25.5 lbs ) and 3.6 lbs of 
corn, and lot 4 full allowance of dry stover (average 10.9 lbs.) and 3.6 lbs of 
com per day. 

The feed costs of wintering tiie cows were calculated, respe(*tively, in tlie 
different lots as $17.78, $2159, $18.78, and 19.72, and the respective gains made 
per cow and (*alf dropped wei'c 93, 200, “-11, and 41 lbs It was concluded that 
the ration of 30 lbs. corn silage, full feed of oat straw (about 5 lbs.), and 1 lb. 
of cottonseed meal per day was a fairly cheap and satisfactory ration for 
wintering beef cattle. Aft(n* the cows had been on pasture all summer the 
weights of all the animals from the different lots were found to be nearly 
equalized, 

Pi*actical tests in Karakul sheep breetlliig, C. O Young (Jour, Heredity, 
IS (1922), No. 5, vp. 229-236, Hoh 3), — Since Karakul sbetn> have been fre 
quently crossed witli other l)recds in their native country and the stock has 
deteriorated by the slatiglitering of the lambs with the best skins, the necessity 
for testing the breeding qualities of each ram to be used In producing Karakul 
wool Is emphasized. All rams to be used in a flock should have demonstrated 
their ability to sire lambs having tigld curled fleeces when crossed with 
domestic coarse-woolcd ewes. The future of Karakul sheep breeding in this 
country is pictured us being very bright, since Karakul sheep have been found 
to be very hardy, especially in dry sections, and have produced good mutton 
and desirable wool where other sheep would starve, 

[Experiments with swine at the Missouri Btationj (Missouri 8ta. Bui 197 
(1922), pp. S7-41, Jfl, 42, 45, 4d) --The resiiUs of the experiments dealing with 
swine, caj^ried on at the station, are briefly reported. 

Relation of feed consumed to protein and energy retained in the carcass, 
E. A. Trowbridge, L. A. Weaver, A. G. Hogan, and A. T. Edinger (pp. 37-41). — 
For this test 8 bacon- and 8 Jard-type hogs, averaging 93 9 and 93.1 lbs., respec- 
tively, were selected. One hog of each type was killed at the start of the test 
and when approximate weights of 150, 200, 250, and 300 lbs. had been attained 
others were killed. Chemical analyses of the eqtlre slaughtered animals and 
physical examinations of the carcasses were made, as well as calculations of 
the energy retained and the surface area and daily maintenance requlremeuta 
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of the slaughtered animals. The grain consumed per pound of gain was 
slightly less in the case of the smaller bacon hogs, but with the larger animals 
the lard hogs seemed to be the more economical users of food. 

There was a difference of about 12 per cent in the dressing percentage of 
100- and BOO-lb. hogs, but type seemed to have no effect on dressing percentage. 
The hams and shoulders were found to consist of about 75 per cent lean in the 
100-lb. hogs, with a reduction to about 60 per cent in the 300-lb. hogs, due 
largely to an Increase in the fat content. The percentage of bone usually 
decreased with age. In the older animals the ratio of shoulder or ham to 
whole carcass was less than in the younger animals, while the reverse condi- 
tion occurred In the case of tlie loin, bacon, and leaf fat. The shrinkage in the 
cooler and after curing was much less for the older animals. The fat from 
the 100-lb pigs produced only 88 per cent of rendered lard as compared with 
83 per cent of rendered lard recovered from the fat of the 300-lb. pigs. 

The chemical composition of both lard and bacon hogs of the same ages 
was very uniform, but age had a marked effecl on the body composition. The 
Ijercentage composition varied rather uniformly for 100 to 300-lb. pigs as fol- 
lows for the lard-type animals: Moisture 61.33 to 42.29 per cent, protein 14 to 
11.21 per cent, fat 15.11 to 41.11 per cent, and ash 2.88 to 2 per cent. Similar 
variations occurred in the bacon hogs. The energy retained, when expressed 
as percentage of energy consumed, varied only from 37,59 to 48.41 per cent, 
.showing practically no relationship to age or tj’pe. The calculated energy 
required for maintenance per square meter of surface decreased with age from 
3.028 therms at 125 lbs. weight to 2.498 therms at a weight of 275 lbs. 

Rations joy pigs at v'eaning iime, L. A. Weaver (pi>. 41, 42). — Eight lots of 
10 pigs each were pastured on Dwarf Essex rape for 112 days and a ninth lot 
was pastured on blue grass. In addition, grain rations consisting of various 
combinations of corn, shorts, bran, tankage, ground (hulled) oats, and semi- 
solid buttermilk were fed to the different lots. Rations containing semisolid 
buttermilk or ground oats produced the best gains. Blue grass pasture seemed 
to be slightly superior to rape in this test. Corn alone witli rape pasture pro- 
duced the poorest gains. The addition of shorts and bran to a corn and tankage 
ration apparently did not Improve it. 

Hogging doxcn corn and sog hcanSj Ia A. Weaver (pp. 45, 46). — Another 
year's results of this experiment have differed little from the average of similar 
tests previously noted (E. S. R., 46, p. 364). 

[Experiments with swine at the South Ourolina Station] ii:iuuth VuroUna 
Sta. Rpt 1&22, pp. 25, 26, 62, 63, fig. ]).—A preliminary test has indicated that 
soy beans make an excellent forage crop for hogs, 1 acre having produced 400 
lbs. of pork. The results of an experiment at the Pee Dee Substation indicate 
that peanuts and sweet potatoes are not as prolitahle when used as forage for 
hogs as they ordinarily are wlien harvested and sold. Corn and corn and 
tankage each produced better gains than iieanuls or sweet potatoes. 

In a study of the relationship of velvet beans to abortion, 9 pregnant sows 
were divided Into 3 lots and fed on the following dally rations during preg- 
nancy: Ivot I, corn meal 55 lbs., wheat bran 20, red dog flour 20, and tankage 
5 lbs. ; lot 2, velvet bean meal 60 lbs. and corn 50 lbs. ; and lot 3, velvet bean 
meal 75 lbs. and corn 26 lbs. All of the sows farrowed pigs, but the pigs were 
small and weak from the sows on the velvet-bean rations. 

A study of varying planes of protein Intake upon growing pigs, T. A. 
Bakkb (D^aware Sta, Bui 133 (1922), pp. i 0-12). —Eighteen weanling gilts 
were divided into two lots to compare the effect of different planes of protein 
intake on growth. The feeds used in the rations consisted of hominy feed, 
flour middlings, peanut meal, and tankage, which were so balanced that in 
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one lot the ration had a nutritive ratio of 1 : 4.8 and agreed with the modified 
Wollf-Lehmann requirements for these animals, but the nutritive ratio of the 
ration fed to the other lot of pigs was 1 : 8.6. Later these rations were modified 
so that the nutritive ratios were, respectively, 1 : 5.4 and 1 : 4.4. The gilts 
receiving the larger amount of protein made somewhat better gains and were 
in somewhat better condition at the close of the test, 

[Experimental work with horses at the Missouri Station], E. A. Tbow» 
BEIDOK and D, W. Oiiittendrn (MuhouH tita. Bui. 197 [1922). vp. 42, 4S, 47, 
fig. 1). — The results of two experiments in horse production are briefly reported. 

Relative effieieney of bred mares for farm work (pp. 42, 48). — In a test last- 
ing one year 3 purebred Percheron mares with foals wore compared as to feed 
consumed, weight maintained, and labor performed with 3 di*y mares, each of 
which were working in a team with one of the broml mares. During the test 
the brood mare« consumed an average of 5,905 lbs. of grain (oats and corn, 
equal parts) and 7,561 lbs. of hay, as compared with 5,111 Ihs. of grain and 
7,442 lbs. of hay consumed by the dry mares The lirood mares lost 40 lbs. 
ill weight, while the dry mares lost 12 lbs. The foals of the brood mares were 
supplied with some a<iditiomil grain. 

Vrowing draft colts (p. 47). — The 7 Percheron colts from the colt raising test 
during the previous year (E. 8. K., 46, p. 363) wen^ pastured on blue grass 
through their second summer and third winter period. An average of 5.38 lbs. 
of grain (corn and oats, equal parts) and 7.95 lbs. of hay was fed dally during 
th(‘ u inter. Average daily gains in weight of 0.4r>61 and 6 51 lb. were made 
during the summer and winter periods, respectively. Slight gains in height 
were made during each period. 

[Poultry experiments at the Missouri Station], H. L. Kemcster and E. W. 
Hendkkson (Missouri l^ta, Bui. 197 (1922), pp. 75-77). — The experimental 
results obtained with poultry are briefly reported. Many of the studies are 
continuations of those noted in the previous report (E. S. R., 46, p. 370). 

\ Influence of time of hatching and early maturity on egg production] (pp. 
75, 70). — Among the White Leghorn pullets the early hatched and early matur- 
ing pullets were found to be the best producers, as in previous years. 

Value of sour milk, beef scrap, cottonseed meal, gluten meal, and oil meal in 
rations for egg production (p. 76). — When tankage, cottonseed meal, hoof meal, 
or sour milk wc're added to a basal ration for laying bens, the average number 
of eggs produced in the lots receiving the ditferent protein supplements were, 
with sour milk, 128; with 20 per cent tankage, 113.5; with 15 per cent tankage, 
84; with 10 per cent tankage, 86; with 5 per cent tankage, 100; with 15 per 
cent tankage and 5 per cent cottonseed meal, 88 ; with 20 per cent hoof meal, 75 ; 
with 15 Tier cent cottonseed meal and 5 per cent tankage, 08; and with 10 per 
cent cotlonseed meal and 10 per cent tankage, 46 eggs. 

Age as a factor in poultry breeding (p. 76). — Pullets hatched from eggs pro- 
duced by pullets and hens were compared as to mortality and total and periodic 
egg production. The mortality among pullets hatched from pullet eggs was 
16.4 per cent, as compared with 11.6 per cent among pullets hatched from hens. 
The egg production was practically the same in both cases. 

Time of molting as an index to paet and future egg production (p. 77). — 
Among a flock of 200 White Leghorns the pullets molting after September 1 
were found to be better producers than those molting before September 1, but 
those birds not showing any signs of molting by November 1 were by far the 
best producers, 

Tlbe value of sour milk and beef sci'aps in rations for growing chicks and the 
cost of growing chicks (p. 77),— The chicks which had 20 per cent tankage 
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added to their basal ration weljfhed 0.285 lb. each at the end of 8 weeks. 
Other chicks iiavlng access to sour skim milk weighed 0.474 lb., and others 
receiving sour skim milk and eggs weighed 0.544 lb. at the same age. The mor- 
tality was, respectively, 12.5, 15, and 15 per in the different i)ens. 

Mineral mixtures for growth of chickens and egg production, I). 0. 
KENNi^D and P. S. White (Ohio 8ia, Mo. BuL, 7 (1922), No, 11-12, pp, 171-118, 
figs. 2 ). — ^Two series of experiments have shown that soy bean or peanut meals 
may be successfully used as protein supplements for egg production or growth 
when proper minerals are fed in addition. The gains of White Leghorn eo<*k- 
erels fattened on a basal ration of corn meal and soy-bean meal for 2 and 3 
week periods were nearly doubled by the addition t(» the ration of 2 per cent 
of mineral mixtures composed of equal parts caleluin carbonate, sodium ehlorid, 
and either equal amounts of steamed bone meal, i)recipltuted bone meal, or 
rock phosphate, or 3 parts of bone ash. 

Ten lots of hens and pullets receiving a basal ration of grain consisting of 
3 parts corn, 1 part wheat, and i part oats, and nuisli consisting of 2 parts 
corn meal, 1 part ground oats, and 1 part standard wheat middlings, with tlu» 
addition of stirouted oats, oyster shells, and grit, laid the follow^ing numbers 
of eggs per bird from November to May in the dilTerent lots: When 1 part 
meat scrap was added to the ration, T(>.3, 09.7, and 73; when 1.4 parts piaunit 
meal and u mixture (4 per cent of mash) of (KJ per cent bone i)liospbate, 20 i)er 
cent calcium carbonate, and 20 per cent sodium chb^rid were added to the 
ration, 00.7, 54.8, and 70.5 eggs; when 14 parts peanut meal were added, 37.2 
and 30.7 eggs; when 1 part soy bean meal and the above mineral mixture 
^(2 cent of mash) were added, 74.9; and when 1 i>art soy-lx'an meal was 
added to the ration, an average of 44.2 eggs. 

The experiment indicates that the Inferiority of vegetable proteins as com- 
jmred with animal proteins for poultry feeding is largely due to a lack of 
minerals. 

Ilaby chick troubles, G. H. Pound (New Jersey Hints to Poulirywen, 
11 (1923), No. 5, pp. i, fly. i).— This is a discussion of the remedies whiidi Iiave 
been found to be effective in preventing tlie more common difficulties encoun- 
teretl in raising baby chicks. 

The use of artihcial light to increase winter egg ]>ro(liictioii, J. K. 

Dougukuty (California 8ta. Circ. 25/f (1922), pp. 0, fly. i).- -General directions 
are given for the use of artiticial light to Increase winter egg production. The 
main cause of the increased productiim seems to be in giving the birds a 
longer time in which to eat and exercise. Artificial lighting is not ri‘Coinmended 
foj‘ breeders. 

Light on the hen, C. E. Brett (R. /. 8i(iie Col. Ext. Bill. 17 (1922), pp. 
[4]). — The different methods of lighting hen houses are descriheii, and a dis- 
cussion is given telling how to get the best results with lights. 

The correlation between ffrst and second year egg production in the 
domestic fowl, J. A. Harris and H. II. Lewis (Gmeties, 7 (1922), No. 3, pp. 
274-318, figs. 8). — This is a similar but more thorough statistical analysis of 
the data previously analyzed (B. S. R., 47, p, 672). 

CulUng the poultry dock, C. E. Brett (R. 1. State Col. Ext. Bui, n. ser.. 
No. 15 (1922), pp. 8, figs. 5). —Instructions are given telling how and when to 
select laying hens. 

Egg production and costs on New Jersey poultry farms, W. H. Au.kn 
(New Jersey Stas. Hints to Poultry^nen, 11 (1923), No. 4, PP- 4). — A tabulated 
summary of cost accounts kept on 34 New Jersey poultry farms for the year 
ended October 31, 11122, is given. 
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Fox ranching in Canada, I, II (Oanada Dept. Agr. Bui iS, n. ser, 

PP- ^9, figs, ijf).— This is a description of the management, care, and feeding of 
foxes in captivity as practiced in Canada, 

I. Vomtruction of ranches, nvanagement, sanitation, and diseases of foam, 
J. A. Alien (pp, 3-27). —The plan of the fox ranch is described, and reference 
is made to the different diseases and parasites which are more liable to 
affect foxes in captivity. Plans for the necessary buildings and fences are 
given. 

II. Nutrition, and feeding of foxes in oaptivity, G. E. Smith (pp. 28-39),— 
The principles of fox feeding are given, as well as a discussion of the deficiency 
diseases which may occur in foxes. 

DAIEY FAEMINQ— DAIRYING, 

Itiflaence of age at the time of freshening on production of dairy cows, 

A. C. McCandlisii (Iona Research Bui. 1$ (1922), pp. 2^S-255). — After 
giving a brief review of previous studies relative to the effect of age on milk 
and fat production, the author reports a study of all Jersey Register of Merit 
records to July, 1916, ami all Guernsey Advanced Registry records to April, 
1916. These 5,772 Jersey and 4,536 Guernsey records were tabulated according 
to tlie age of the cows at the time of beginning the records, and the average 
milk and fat production and fat }}ercentage of the records falling in each 
yearly class were determined. 

The author stales that there was an increase in botii milk ami fat produc 
tion in Jersey cows up to 8 years of age and in Guernseys to 7 years oft 
age. The fat percentage of tlie Guernseys was highest for the animals under 
2 years of age. with a nearly regular decrease to 10 .\ears of age. The fat 
percentage of Jerseys showed an increase to 4 years of age, with an irregular 
decrease to 11 years of age. 

In comparing the records of cows of different ages, based on the average 
5-year*old production with the Official Adcain't^J Registry entrance require- 
ments, it wfis determined that S-year-old .lerseys entered with the greatest 
margin, though very close agreement was obtaiiieil between tlie relative aver 
age records made at different ages and the relative Registry of Merit require- 
ments. In Guernseys the easiest time to enter tlie Advanced Registry would 
be for animals Irom under 2 to 3 years of age, though a very close relation- 
ship existed in all cases between the average records and the official require- 
ments. From the results of the study “it would upjyeur that the entrance 
requirements for the various classes are equitable.” 

The protein and the maiutenane^e requirements of dairy cattle, J. L. 
Hills {Vermont Sta. Bui. 229 {1922), pp. ^~J0),--Thi« is a popular summary of 
Bulletins 225 and 226 previously noted (E. 8. U., 48, pj). 173, 375). 

The nutrient requirements and milk production of cattle and goats, — 
The relationship between body and feed utilization, V. Rknnkr {Filhling's 
Landiv. Ztg., 71 {1922), No. 17-18, pp. 335-351).— A large number of German 
experiments showing the feed required for milk production by cows of different 
sizes and breeds have been reviewed. It was determined that in general there 
is no relationship InHween body size and economy of feed utilization, though 
goats and sheep seem to produce milk with more economy of feed than cowa 

Growth studies of dairy heifers. — Protein requirements for growing 
heifers {NelrasJca 8ta. Bui. 184 {1923), pp. S-IB ). — In continuation of the 
experiments noted (E. S. K., 48, p. 76), studies of the protein requirements of 
dairy heifers have been carried on. Three pairs of Jerseys rallying in age from 
11 to 18 months at the start of the test and one pair of Holstelns 9 and 9J 
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months of age, respectively, were selected according to age and breeding. One 
animal of each pair was fed a low protein ration containing a little more 
protein than the minimum requirement of current feeding standards. The 
ration of the second animal In each pair contained a larger amount of protein 
derived from the same feeds, but the rations were so balanced that In each case 
suflElcient net energy was supplied to support normal growth without material 
fattening. 

From 11,8 to 12.09 therms of energy were supplied dally per 1,000 lbs. of live 
weight to the Jersey heifers receiving the high protein ration and from 11.8 to 
11.81 therms to the Jersey heifers receiving the low protein ration. The energy 
of the high and low protein rations for the Holstelns varied, respectively, from 
11.8 to 12.7 and 11.81 to 12.7 therms per 1,0(X) lbs. live weight daily. The 
nutritive ratio of the high and low protein Jersey rations varied from 1 : 5.58 to 
6 and 1:8.87 to 10.1, respectively, and for the high and low protein rations for 
the Holsteins from 1 : 4.00 to 5 5 and 1 : 8.24 to 9.4, respectively 

The feeds used in making up the rations consisted of alfalfa hay or alfalfa 
meal, wheat or oat straw, corn meal, linseed meal, peanut meal, sugar, and 
starch. The rale of growth of the heifers was determined by weekly weights 
and monthly measurements of the height at withers and hips, width at hips, 
heart girth, and length of body, a summary of which is given in the following 
table : 


Growth of dairy heifers on high and low protHn rations. 


Protein plane 


High.. 
Low 
High . 
Low 
High., 
Low . 
High.. 
Low 


Crude i A.verage monthly gain In body measurements. 


Breed. 

Len^^th 

test 

Total 

gain 

tn 

feln 

con- 

sumed 

Height 

Height 

Width 

Length 
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girth.' / 

j 



weight. 

per 

pound 
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at with- 
ers * 

at 

hips.' 

at 

hips ' 

W 

body 

Weight .* 


Dnvi. 

m 

Lbs. 

Cm 

Cm. 

Cm. 

. ^ _ 

Cm. 

r 

Cm. ! 

Lbs 

Jerj^cy... 

266 

2.01 

0 87 

1.61 ! 

1.20 1 

2.63 4.09 

61.53 

...do 

266 

1 201 

1,45 

.97 

.68 

77 ! 

3.8,5 

4.17 1 

41.20 

..do 1 

OAA 

187 

2,63 

1.07 

1.35 

1.24 

1.79 4.94 1 

36. 17 

. .do 1 

OAA 

ZuO 

268 

1 15 

I.IO 

1 49 

99 ' 

3 21 

4,25 1 

66. 36 

...do 

407 

383 

2.01 

1.43 

1.21 

1 1 18 

2.84 

3.96 

.59.43 

.do 

407 

426 

1.05 

1.31 

1.21 

1 .96 

2 16 

3 34 , 

73.53 

Holwtein. . 

262 

370 

1.53 

1.68 

1.80 

' 1.27 

.3.90 

3.73 i 

74.76 

..do 

262 

316 

1.06 

2 30 

1.88 

, 1. 51 

i 

3.40 

4.20, 

70.69 


’ Per too lbs. body gain. 

® Per 1,000 lbs. live weight. 


The high protein group made an average daily gain of 1,84 lbs. per 1,900 
lbs. live weight as compared with 2.01 lbs. for the low protein group. The 
respective protein requirements per pound of gain were 2.02 and 1,17 lbs. From 
these data the author concluded that an excess of protein apparently reduces 
the live-weight gains of heifers, hut It seemed to have no effect on skeletal 
development 

InBuence of the nutrition of heifers and the age of breeding upon their 
subsequent development* — Raising calves on milk substitutes, A. C. Raos- 
DALis and C. W. Tubni» (Missouri Sta, Bui. J97 (1922), pp, 59, 50, figs, 2).— 
In continuation of this experiment (E. S. R„ 46, p. 371), Jersey and Holstein 
calves were raised to about 70 days of age, when they were divided Into lots 
and placed on rations containing the same feeds as were used in the previous 
experiments* These calves made approximately 75 per cent normal growth to 
six months of age, but by the time the calves were one year old they had 
attained approximately normal weight 
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Feeding dairy steers, G. Bohstedt (Ohio Sta. BuL 7 {1922), No. 11-12, 
pp. 19$-196, ftps. 5) — A test is reported in which 6 Holstein bull calves were 
castrated at lli months of agre and fattened for 154 days on an average ration 
per steer of 14 lbs. of ground corn, 2.5 lbs. of linseed meal, 4,4 lbs. of hay, 
and 2.2 lbs. of corn stover. Average dally gains of 2.57 lbs. per day were 
made. The steers were in poor condition at the start of the test, being valued 
at $4.25 per 100 lbs. At the close of the test they sold for $8.50 per hundred, 
making an estimated profit over feed cost of $10.83 per steer. 

Six Angus steers lOJ months of age were fed at the same time as a com- 
parative lot. These steers were in better condition at the start of the test 
and were valued at $7 per hundred. They were also better finished at the end 
of the test, selling for $9.75 per hundred. Tlie average daily gains made, 
however, were less than in the case of the Holstein steers, being 2.21 lbs., and 
the profit over feed cost was only $0.62 per steer. The dressing percentages of 
the Holstein steers averaged 00 as compared with 01 per cent for the Angus 
steers. 

[Dairy cattle feeding experiments at the South Carolina Station] (South 
Carolina Sta. Rpt. J922. pp. fiS-Sr)). — Two seasons’ results in comparing corn 
and sorghum silage for milk production have tndi(*ated that sorghum is about 
90 per cent as efficient as corn, pound for pound, for producing milk, and 
about 97 per cent as efficient for producing butter fat, hut only about 88 per 
cent as efficient as corn silage in mainlalniiig body weight. Since sorghum 
yields better than corn, it is suggested that sorglium may be the more eco- 
nomical silage crop. 

One test with dairy cattle in which the raticuis consisted of one* fourth, 
one-half, and three-fourths, respectively, of velvet beans indicated that the 
rations containing the largest amount of velvet beans were the most ocruiornicaL 
Body weight and milk flow were maintained as well with the velvet beans as 
with other feeds. 

Dairy calves receiving pulverized limestone showed greater increases In 
weiglit and height than animals not receiving hme. Studies of the mineral 
requirements of cows are also being curried on. 

A study of the effects of feeding inorganic calcium to milking cows, 
T. A. Baker {Delaimrc Sta. Bui. JSS (1022), p. 12). ~-Vouv (‘ows fod a ration of 
corii-so.v-bcan silage and grain containing 3 i>er cent of pulverized limestone 
from Noveml)er to April showed no greater persistency of production than an- 
other lot of cows on the same ration without the limestone. Other experiments 
have failed to show any advantages of feeding calcium. 

Dairy cattle feeding experiments with urea, Bichardsen and Brinkmann 
{Vuhliup's han^w. Ztg., 7/ {1922), No. 77-18, pp. 825-334) 'The results of 
three feeding experiments carried on at the Bonn-Poppelsdorf High School, 
Germany, arc reported. Tlie first and second experiments consisted of 5 periods 
each and the third of 7 periods of 7 days each, with transition periods of 7 days 
between the expei’imental periods. The 5 cows in the first experiment and 4 
in the second and third received a basal ration composed of beets, oat straw 
and chaff, linseed and rape-seed cake, and beet pulp, with the addition of 200 
gm. of urea per head daily in periods 2 and 4 in experiments 1 and 2 and in 
periods 2 and 5 in experiment 3. Peanut cake replaced the linseed cake In 
periods 3 and 6 of the last experiment. Tlie basal ration In each case was so 
balanced that it contained approximately the required amount of starch equiva- 
lent (according to Kellner), but was slightly deficient In protein. 

The average amounts of milk produced per day by the cows in the first to 
fifth periods in the first experiment were, respectively, 7.67, 8.23, 7.15, 7.31, and 
6.57 kg., in the respective periods of the second experiment 12.35, 12*8, 11.96, 
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12.08, and 11.63 kg., and In the first to seventh periods of the third experiment 
7.16, 7.72, 7.92, 7.06, 7.82, 7.96, and 6.78 kg. 

By comparing the milk production during the periods when the cows received 
urea with the average of the two closest periods when the cows received only the 
basal ration, it was determined that there was an average increase during the 
urea periods of from 1 to 12 per cent There was also an increase in the fat per- 
centage of the milk of from 3 to 4 per cent during the first and second experi- 
ments when urea was fed and of 4 to 8 per cent in the third experiment. The 
differences in fat yields were thus greater than the differences in miik yield. 
With peanut cake there was an increase of 2 per cent in the fat percentage 
in one case, with no increase in the other, which resulted in the amount of fat 
produced being slightly larger in the periods when urea was fed. The live 
weights of ttio animals slightly increased from the first to tlie last periods in 
each experiment. 

The authors conclude that the three experiments uniformly Indicate that in- 
creased milk and fat yield may be expected wi»en urea is added to a low pro- 
tein ration, and that the lower the protein in the ration the greater will be the 
increase wiicn urea is added. 

Comparative oYpense of meclianiciil and hand milking, F. A. Fkarson 
and H. A. Ross {IlUnoti< Sla. HuL 2U (1028), pp, ^91-506), — Detailed cost 
accounts lu'pt on Illinois dairy farms showed that on 32 farms where 8d0 
cows were kepi wlii(di were milked b,\ hand the average cost of milking and 
caring for a cow^ per year was $23.44 as compared with a similar cost of 
$18 d4 on 34 farms where a total of 850 cows were milked with mechanical 
milkers. The cost of hand milking was determined per cow per year as 
133.0 man hours at, 17.5 cts per hour. Tlie comparative cost wdiere me- 
chanical milkers were used was divided up as follows: $2.40 for power, 57.2 
per cent of whicli was for fuel and 21.4 per cent for depreciation on tlie 
engine; $1.02 for tlie expenses of a milker, of which 44.8 per cent was for 
depreciation, 27.0 per cent for repairs, and 24.0 per cent for interest on the 
milker; and $14.20 for 81.5 hours of labor. 

The costs of mechanical milking were found to be somewhat larger for herds 
of less than 25 cows, tliough in tliese cases the total cost was only Increased to 
$20.55 per cow. Tlie advantage of the mechanical milker lies mainly in the 
saving of labor. “These data indicate that tlie cost of labor Is the principal 
factor determining the relative cvonomy of mechanical and hand milking.” 

[Changes in the composition of milk and milk products} {Missouri Sta. 
Bui. 191 {1922), pp. Jj9, 50. 58. 55-51, 58, 59, ftps. 2).— The following experiments 
dealing with the composition of milk and ice cream are liriefly reported, 
most of these being continuations of experiments previously noted (E. S. R., 
40, p. 371) : 

A study of ifie colostrum with special reference to the effect of heat (pas- 
tcurization) on its physico-chemical, bacteriological, immunological, and nu- 
tritional changes, A. C. Ragsdale and S. Brody (pp. 40, 50). — Since one lot of 
calves wldch was fed on pasteurized colostrum did not do well, a study of 
the effect of the pasteurization temperature on the time and rate of coagulation 
of colostrum was made. The respective times re<iuired to kill tuberculosis 
organisms and coagulate the colostrum were determined as follows for various 
temperatures: 140® F. 20 minutes and 3 hours, 144.5® 18.5 and 30 to 40 min- 
utes, 149® 14 and 10 to 15 minutes, and 158® 3 and 2 minutes. 

Factors affecting the normal composition of milk. — Factors influencing the 
percentage and quantity of fat in the milk of cows on offlcial test, A. C. Rags- 
dale, S. Brody, and 0. W. Turner (pp. 55-57). — In further studies of the 
factors Influencing the percentage and quantity of fat in milk, the effect of 
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envUronmental temperature was not so pronounced as was reported in earlier 
work. Sponging cows with cold water at 2-hour intervals during the day 
tended to increase the fat percentage and total fat in the nights* milk during 
the first 3 weeks of this treatment, but no increase resulted from longer 
treatments. The variation in fat percentage in successive portions of cow’s 
milk has been previously noted (E. R. R., 46, p. 771). 

The data dealing with the effect of stage of lactation and seasonal variation 
on fat percentage are given as in the previous report. In addition, the milk 
flow of 3,215 Guernseys, 305 Jerseys, and 95 Holsteins was found to increase 
during the second month of lactation and then gradually decrease until the end 
of the lactation period. The percentage of total yearly production produced 
during the first to the twelfth month for Guernseys was, respectively, 10.6, 10.9, 
tO.3, 9.5, 8.9, 8 4, 7.9, 7.5, 7.1, 6.6, 6.2, and 5.7 for the different months. The 
Jerseys and Holsteins showed similar results. The season of freshening had 
a marked effect on production, as cows freshening in the fall or winter months 
exceeded the average more than cows freshening in the summer and a greater 
decline in milk flow occurred from June to August than from December to 
June. Tlje largest total yearly fat yield occurred when co\xs freshened in 
November and the least when cow.s freshened in August. 

The effeet of each ingredient in the mannfactnre of ice cream, W. H. K. Reid 
and D. H. Nelson (pp. 58, 59). —The study of the effect of certain ingredients 
in an ice-cream mix has been continued. The effects of the different percentages 
of fat have been similar to those observed in an earlier report. Increased 
amounts of sugar, skim-milk powder, or condensed or evaporated milk in the 
mix were found to lower the freezing point of the mix. Gelatin, gum traga- 
canth, and India gum had no effect on the freezing point. 

Bacteria! content of milk (f^onth Carolina Rpt. 1922, pp. 29, SO).-- 
Continuation of the studie.s of the bacterial content of milk previously noted 
(E. S. R., 46, p. 771) indicates that where the initial number of bacteria is low 
there is no marked increase in the milk during the first few hours. Milk from 
some cows, liowever, apparently contains more bacteria than milk from other 
cows. Holstein milk seems to contain less bacteria than Jersey milk. Certified 
milk production appears to l)e largely a matter of sterile utensils and clean- 
liness in milking and handling the milk. 

Comparison of A. P. H. A. and milk powder agars, H. F. Zoli.er and 
S. M. Eaton {Ice Cream Trade Jovr,, 18 {1922), No. 10, pp. 59-61; 19 {192S), 
Nos. 1, pp. 61-64, figs. 5; 2, pp. 5S, 54) • — A series of experiments are reported 
in which comparative plate counts of the bacteria in market milk and Ice 
(Team mixes were determined on A. P. H. A. agar and a similar agar to which 
milk powder had been added. The plates were incubated both at 30® and 
37.5'* C. 

The counts for the same samples of milk w^ere greater in every case with 
the milk powder agar. Sixty-six comparative counts with market milk in 
^hlch the incubation temperature was 30® .showed that counts on milk agar 
varied from 1.15 to 11.8 times as great as the counts determined on the A. P. 
H. A. agar. Very similar results were obtained for market milk when the 
plates were Incubated at 37.5® and for ice cream mixes using both incubation 
temperatures. Other advantages of the milk powder agar are that peptonizing 
and acid-forming bacteria behaved more as they would in milk, and that the 
differences between the two types can readily be observed. 

In the third article of the series on the relation of bacterial counts to food 
control, the senior author advocates a change In the practice of Incubating 
milk cultures at 37,5® to an Incubation temperature of 30®, since better growth 
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seemed to occur at the latter temperature. This is also In conforraiy with the 
work of Supplee et al. (E. S. R., 46, p. 274). 

Coiuparlson of the aso of superheated and inisiiperheated condensed 
skim mtik in the manufacture of Joe cream, P. 11. Tuacy (Creamer// and 
Milk Plant Mo., 12 {t92S), No. t, pp. 73, 74, 76, figs. 3; also in Ice Cream Trade 
Jour., 19 (1923), No. 1, pp 66-68, figs. 5: Ice Cream Rev., 6 (1923), No. 9, 
pp. 6, 8, 10, 14, figs. 6). — Exporiinents to detennine the effec’t of superheatinp; 
coiulensecl milk on the physical properties of the milk proteins and the result- 
ing effects on ice cream mixes in which the condensed milk was used were 
carried on at the Illinois Experiment Station. The skim milk was condensed 
to a Baum(* reading of 12 5 at 180® F. ami part of it was then superheated to 
185-190® with live steam. The viscosity (d the condensed milk was increased 
about 60 times by superheating. This was attributed to a change In the condi- 
tion of the milk albumin, since albumin from the nnsuiierheated milk was found 
t(* pfiss throiiglv a p(mms clay filter, hut albumin from the superheated milk 
would not pass through such a tllter. 

hi coiniiarisons liefvvetui the i(‘e-(Team mixes which (‘ontained superheated 
and iinsuperiieated condensed milk it was found that the superheated con- 
densed milk Inta-eased the visc<».sity of the mix from 27 to .‘11.8 per I'ent, depend- 
ing upon the amount of condensed milk which it contained A 71.1 per cent 
overrun was obtained in ice-cream mixes containing imsnperlieated (‘ondensed 
milk, whereas superheated condensed milk mixes show^cvl an overrun of 81 7 per 
(’ont. The mixes containing the superheated condensed milk showed further 
advantages in having a heavier body, smoother texture, and more resistance to 
higher tempera tnre, but the flavor was nol as good as wlien the mixes coTitained 
unsuperheafed condensed milk. 

Sandy ice cream from the production man’s angle, li. T. Des .1 a ruins 
(lee C7cam Trade Jour., 18 (1922), No 12, pp //ff). — Four causes of sandy 

ice cream are briefly cited as the use ol products containing either crystallized 
lactose or a high degree of acidity, an incorrectly profiortioned mix, or allow- 
ing the i<’e cream to suffer too great changes in temperature. The best methods 
of preventing sandiness are to prevent the occurence of these conditions, but 
proper pasteurization and aging of the mix will dissolve crystallized lactose 
which may he present in any of the products and thus prevent many cases of 
sandiness. 

Oasein, a by-product with a great future (Dairy farmer \ If atnilton. New 
Zn;/.!, 3 (1923), No. 6. pp. 27-29, figs. 6).- The varied purpos«‘s for which 
casein may he used include ingredients of paints, glues, imitation ivory, photo- 
graphic films, insecticide and fungicide sprays, etc. The casein is manufac- 
tured by coagulating the casein of skim milk by different methods according 
to the use for which the casein is designed. The coagulated casein is then 
dried in ovens, after which it may or may not he ground for marketing. 

VETEEINAKY MEDICINE. 

Pasteur and his w^ork, L. Descour, trans. by A. F. and B. H. Wedd 
(London: T. Fisher Unwin, Ltd,, 1922, 2. cd., pp. 256, pi. 1, figs, 2 ). — ^Thls 
volume, a translation from the second French edition, is said by E. Roux, who 
was a daily collaborator of Pasteur throughout that period which was most 
fertile in discoveries, to relate what nobody should be ignorant of in Pasteur’s 
life, and what all who are engaged in scientific work shouhl know of his 
achievements. 
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Anatomy and physiology of animals, L.-.T. Palbis {Anatomde et PhpsMo- 
ffie Ammales. Paris: J. de Oigord, 19B2, pp. X//-f7I5, figs. 620). — main 
part of this work, dealing particularly with the anatomy and physiology of man, 
is followed hy an account of that of the lower animals (pp. 521 ”-613). Synoptic 
tables, etc., are appended. 

Veterinary science, .1. W Conn away et al. (Missouri ^ta. Bui. J97 (1922), 
pp. 69'-9JI). — Investigations of Infectious abortion in cattle and swine conducted 
during the year, here briefly reported upon, deal with (1) the viai)illty and 
virulence of the Bang abortion infection in both artificially and naturally 
infected animals, (2) a study of tlie conditions of transmission of the infection, 
and (3) immunity in old and young, and transmission of Bacillus ahortus anti- 
bodies from mother to young. In this work three separate herds of cnttle and 
one herd of swine, comprising a total of 198 cattle and 96 swine, were syste- 
matically studied during the year. 

Experimental researches on the effects of castration, T/Kinati (Cliu. 

Bass. Pohzia Sanit. e Ig. \MHan\. (1921), No. 21-22, pp. CM-OIil, figs. 
2; A6 (W22), No. 1, pp. H-SO, fig. 1; ahs. m fntci^atJ. Inst. Agr. [Rome), 
Interna tl. Rev. ^ei and Praef. Agr., 16 (1922), No. {, pp. 531, 532). — The firsi 
of these two papers reports on leucocytic phagocytosis and the second on hema- 
tological observations of ca8trat(*d animals. 

Exp(Timonts conducted hy the author with adult dogs led to the conclusion 
that castration causes a decrease in the phagocytic index of the leucocytes. 
The experiments with dogs indicated that castration has no appreciable effect, 
either quantitative or qualitative, upon the erythrocytes, nor upon the nuniber 
of the leucoc>tes, and this applies equally to monolaternl and to bilateral castra- 
tion. (2) The castration of adult animals produces, on the other hand, very 
noticeable and lasting changes in the relative number of leucocytes, causing a 
noticeable decTease in the lymphocytes, a moderate diminution in the ninrihor 
of acidophile polymorihonuclears, an increase in the large mononuclears, a 
moderate increase in the basophilo polymorphonuclenrs, and a conspicuous 
increase in the jioutropliih' polymorphonuclears. (3) The effect of castration 
upon the relative iiurnher of leucocytes is more evident in the case of bilateral 
than of monolateral castration. The results, which nmnifest theinselves very 
quickly, have a tendency to lKK*oine permanent. The literature is reviewed, and 
bibliographies of IS and 48 titles, respectively, are included. 

Laboratory feeding of molds to animals, M. B. Church and .1. S. Buckley 
(North Amcr. Vet., 4 (1923), No 1, pp. 7-12, 15). — The authors find that, while 
pure cultures of common saprophytic molds are not generally toxic when fed to 
laboratory animals, the presence of mold in forage or in human food is never- 
theless an indication of incipient spoilage. By the extensive feeding of labora- 
tory animals pure cultures of molds common in forage and food products, one 
and often the obvious factor of forage and food spilage may probably be elimi- 
nated from charges of toxicity. 

Poisonous propertic.s of Bikukulla ciicullaria (Dutchman’s breeches) 
and B. canadensis (squirrel corn), O. F. Black, W. W. Eggleston, J. W. 
Kelly, and H. C. Turner (Jour. Aar. Research \U. N.1, 23 (1923), No. 2, pp. 
69-78, pi. 1 ). — This is a report of experiments conducted cooperatively by the 
U. S. Department of Agriculture and the Virginia Experiment Station. In June, 
1920, attention was called to the probably poisonous character of species of 
Bikukulla by H. S. Stahl, who reiK)rted that B. cucullaria was believed to be 
responsible for the death of a number of cattle in the mountain pastures of 
Bland County, Va, As a result of the investigations which followed this species 
has been shown to contain a poisonous alkaloid hitherto unrecognized, and the 
toxicity of this plant for cattle has been demonstrated In feeding experiments. 
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Poisonous alkaloids were also found in B. canadensis^ but this species is much 
less toxic than B. nwuUaria and is not likely to cause any damaf^e to cattle. 
Chemical examination has shown that both these plants contain toxic alkaloids 
and that the tops as well as the bulbs of B. curullaria are poisonous. The alka- 
loid abundant in /?. cucuUaria, hitherto apparently unknown, has boon namod 
cucullarin, and its properties are described. The same alkaloid probably oc- 
curs in B. canadensiH also, since its physiological effect on mice closely re- 
sembles that of B. cuvnllaria. 

The action of some disinfectants on the culture of Cryptococcus farcimi- 
nosus, W. PAMPicRiN (Ztftehr. Vcterimirk., S/f (1922), Nos. lOS-111; 6, 

pp. 169~178f figs. 2). — Tcsls conducted hy the author with n ^iew to detornuining 
the action of disinfectants on (C.) Blastomyces farciminosics are reported. 

Jt was found that 1 per cent solutions of carbolic acid, of lysoform, and of 
formalin destroy the organism after an exposure of one hour. Corrosive subli- 
mate at a strength of 1 to 5,000 also destroys the organism upon exposure for 
one hour. A .S per t'ent solution of antiformin is effective after an exposure of 
tliree hours, hut lime at a sirengtii of 20 per cent is ineffective under these 
conditions. Sulphur dioxld gas at a concentration of 18 per cent hy volume 
destroys the organism after an exposure of five minutes. A list is given of 57 
references to the literature. 

On local and general iinmiinity, F. V. (Jay {Jour. Immvnoh, 8 (1.023), No. 1, 
pp. I~t0 ). — A presidential address deli\erc<l before the American Association of 
Immunologists at Washington, I). C., on May 1, 1022. 

The bacteriophage: Its role in iniiniinity, F d'Hehklle, trans. by G. H. 
Smith {BaUnnorc: Williams d Wilkins Co.y 1022. pp. 287, pi 1, figs 1/f),-\n 
the English edition of this monograph the bibliography of the original French 
('dition has been extended, the text brought up to date, and a new chapter 
added on the nafiire of the bacteriophage. In this chapter the various theories 
which have been brought forward by others to explfiin the phenomenon are 
discussed and refuted, and the experimental evidence is summarized upon 
which is based the author’s hypothesis that “the bacteriophage is an autono- 
mous organism, an ultramicrobe parasitizing the bacteria/’ 

The transfer of the imnuinity of a fowl cholera scrum horse to its foal, 
P. Gereach (Crnthl. Baht \€ic ), /. AM., Ortg , 88 {1022). No 1, pp 3P-'/2). — 
The blood of the foal of a horse which has been hyperimmunized against fowl 
cholera to furnish fowl cholera serum was tested for the presence of antibodies 
against fowl cholera by injecting It subcutaneously into pigeons which had 
rcceivf'd a fatal dose of a virulent strain of the fowl cholera organism. The 
tirst test was made when the foal was about 3 weeks old, and similar tests were 
made at daily intervals for a week, and then, after an intermission of a week, 
for several days longer. 

The serum when first tested was as strong as that of the mare in its pro- 
tective qualities, showing that the antibodies present in the mother’s serum 
pass into the fetus through the placenta. After 4 weeks the protective action 
had diminished to a considerable extent, and 7 weeks after birth the serum 
no longer furnished any protection, thus indicating that the immunity was of a 
passive nature. 

A theoretical study of the nature of ultramicroscopic viruses, F. W. 
Twokt (Vet. Jour., 78 {1022), Nos, 566, pp. 283-^201; 567, pp. S2i-SS0)~-A 
presentation of the results of studies conducted by the author. * 

Bibliographic review: Enzyms of microorganisms, fc?. A. Waksman 
{Abs. Boot,, 6 (1022), No. 7, pp, This is a bibliographical review 

of more than 957 titles- 
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Studies on anthrax Infection, W. L. Holman (8og, Wxpt Biol and Med, 
Proc„ 20 {J922), No, 7, pp. 00, 61). -To throw soiop light on the question of 
the portal of entry of anthrax Infection, guinea pigs were fed virulent anthrax 
fspores in such a way as to preclude any possibility of their entrance into the 
circulation through abrasions In the mouth. This was accomplished by filling 
small gelatin capsules with the cultures and placing the capsules In the back of 
the throat, when they were promptly swallowed. In no case did the animals 
acquire the disease, although virulent spores were recovered from the feces at 
Intervals up to the tenth day. Following the subcutaneous Injection of the 
organism death always resulted. It Is concluded “ that the intestinal tract Is 
not an easy portal of entry for Bacillus ayUhraris, and that healthy susceptible 
animals can carry virulent anthrax bacilli for a considerable time and by the 
distribution of the spores in their feces can be a ready means of spread.” 

Recent progress in exporiniontal foot-and-mouth disease, TT. A. Orwa 
(Centbl Baht, [etc,], 1. Aht, Orlg., 89 (1922). No. 1-S, pp. .—This Is 

a brief report of experimental work on foot-and-mouth disease conducted by the 
author with R. Weber and K. Krause. The first point investigated was the 
course taken by the injected virus in guinea pigs A large number of guinea 
pigs received similar doses of virus, and after 48 hours and at succeeding 
24-hour periods a single animal was killed and the heart blood, spleen, liver, 
and adrenals examined for the virus. Discordant results were obtained in 
that the virus was found in all four places at the end of the second, fifth, and 
seventh day, in the blood and liver but not in the spleen or adrenals at the 
end of the third, and In none of the organs at the end of the sixth day. This 
difference Is attributed to the difference in the clinical progress of the disease 
in the various animals. 

It is considered of interest that the virus was obtained in two cases from 
the fetus, in one two days and in the other five days after the injection of the 
virus. This is interpreted as indicating that the immune young of an infected 
mother acquire Intrauterine infection, which gives them an active immunity, and 
that it la not an overflow of immune bodies from the maternal organism that 
gives them this protection. 

Passage of the virus through the guinea pigs has been found to attenuate 
its virulence for larger animals. It is announced that with this attenuated 
virus a healthy hog and a calf have been .successfully vaccinated against a 
severe infection proving fatal to a control animal. 

An outbreak of trembles or milk sickness, R Graham and T. B. Bough- 
ton (Vet Med., 18 (1928), No. i, pp. S1-S8). — The author first discusses the 
relations of milk sickness and trembles, in which reference is made to the lit- 
erature and particularly to the Investigations of Moseley (E. S. R., 18, p. 876) 
and of Curtis and AVolf (E. S. R., 37, p. 583). They then report upon a spon- 
taneous outbreak of milk sickness in children and trembles In cattle and 
horses which occurred near Paxton, 111., during August and September, 1922. 
The results of the experiments that were conducted, while Incomplete, clearly 
suggest that Eupatorium ageratoides in a fresh state as well as the residue 
of the alcoholic extract and a concentrated watery extract may under certain 
conditions prove fatal when Ingested by susceptible experimental animals. 

The piroplasmoses in Iiido-Ohina, H. Schetn (Bui. Agr. Inst. 8ci. Saigon 
[Oochi/n China], S (1921), No. 9, pp. 269-^283, pi 1; abs. in Intermil Inst Agr. 
{Rome}, Iniermtl. Rei\ Sci. and Pract. Agr., IS (1922), No. 1, pp. — The 

author presents a description of the symptoms, course, and etiology of these 
affections and studies of the various parasitic forms met with in Indo-Chlna. 

A comparative study of human grippe and contagloiis pleuropnen* 
monla of the horse (equine grippe), E, Bsmulmanb, trans. by E. M. 
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OSTEANDICE and D. C. Bhaveb (Jour. A^ner. Vet. Med. Assoc., 61 (1922), No. 6, 
pp. 647'-666; 62 (1922), No. I, pp. S2^9 ). — Following an Introductory account, 
studies including the comparative pathology, bacteriology, and epidemiology 
are reported upon at length. The author concludes that human Influenza and 
contagious pneumonia of the horse are epidemiologlcally identical. 

On the rabicidal property of antirabies serum, S. Kondo (Jour. Japan. 
Soc. Vet. Sd., 1 (1922), No. U. pp. 279-^90). — A brief report Is given of an 
investigation of the nature of the properties of antirabies serum prepared 
by repeated Injection into rabbits of very small amounts of living fixed virus, 
tlie injections being given daily or every other day for about 22 days. 

The serum of the rabbit thus hyper Immunized was found to possess marked 
rabicidal properties, neutralizing in dilutions of 1 : 10,000 to 1 : 100,000 the rabic 
virus in 100 M. L. D. for guinea pigs. Serum from naturally immune animals 
proved to have rabicidal properties to a lesser degree, while serum from normal 
animals, with one or two exceptions, had no rabicidal properties. 

Tests to determine the practical protective value of antirabies serum were 
conducted on guinea pigs. The serum was given intravenously, Intraperi- 
toneally, or intracranially, and the animals were then injected intramuscularly 
with 1(X) M. L. D. of rabies virus suspended in 0.01 cc. of broth. Protection was 
secured in some but not in all cases. 

In vitro, studies of the optimum temperature and time for union of rabic 
virus with antirabie serum gave values of 37“ C. and 2 hours. On heating the 
serum to 80° for 3 minutes the rabicidal properties were destroyed. A study 
of the quantitative relation between serum and virus showed that the amount 
of serum required for neutralizing the virus is in direct proportion to the 
quantity of virus. 

Fatalities In cattle due to the tick Dermacentor ^^niustus, K. A. Beuce 
(Jour. Arncr. Vet. Med. Assoc., 61 (1922), No. 5, pp 531-539 K—Tho author 
rej)<)rts upon cases in which the death of 2-year-oUl heifers in British Columbia 
resulted from paralysis caused by D. venustns. 

A contribution to the biology of Trypanosoma equiperduin, E. Iwanow, 
(Paras itoLoff'U, 14 (1922), No. 3-4^ PP 315-Jil9). — Experiments with a dog 
infected with T. equiperdum were conducted by the author, who is director of 
tlie central exi)erlmeiit station for the breeding of domestic animals at Moscow, 
'riiese experiments have shown that this trypanosome does not pass into the 
sperm even at the jjeriod of the highest development of the disease. 

A cast* of sleeping sickness (Trypanosoma gumbicnse) treated by 
“ Bayer 205,” J. W. W. Stephens and VV. Youkk (Ann. Trap. Med. and 
Parusitol., 16 (1922), No. //, pp. 421-424).~-N^ a result of treatment with this 
drug the general condition of the patient rapidly improved, the weight steadily 
Increased, and trypanosomes could no longer be found in the blood. 

Bovine actinomycosis, its pathogenesis and treatment by vaccines, W. M. 
Scott (Brit. Med. Jour. No. 3233 (1922), pp. 1162, 1164)— discussion of 
the subject has been summarized by the author as follows : 

“ The bacteriology of the group Actinomyces is most complicated and un- 
satisfactoi’y, giving ample scope for the joint action of human, comparative, 
and plant pathologists. If the parasite does lead a separate existence outside 
the animal tissues its haunts and habits should be investigated, for until 
this point is cleared up preveiUlve measures must ever be empirical. How 
the salts of lodin act therapeutically in cases of actinomycosis is an interesting 
field for speculation, and possibly by Investigations carried out along these 
lines other sidetracks in the large field of chemical therapy might also be 
dlseomeiL Although the clinical data of actinomycosis are generally based 
upon an e?en and mm or lum regular plane, the same obeenratlon can not 



678 


EXPERIMEKT STATIOIST BECOBD. 


[Vol. 48 


be applied to the causa causans, this latter being most diverse and confusing. 
It must be confessed, however, that cases are seen in practice occasionally 
which simulate actinomycosis and are not so, save in macroseopical appear- 
ances only. Vaccine therapy is a valuable adjuvant in the therui)eutics, viru- 
lent antigens giving by far tlie best and most uniform responses.” 

The diagnosis of bovine infectious abortion by means of agglutination 
and microscopic studies, L. Detue and N. Rohonyi {Berlin, Tierdrztl, 
Wchnschr., S8 (1922), No. 30, pp. 845^-347). — ^The agglutinating values of the 
sera of 62 cattle in a herd badly infected with contagious abortion were 
compared with the results of the microscopical studies of vaginal smears 
from the same animals. 

Abortion bacilli were found more or less abundantly in 36 of the 52 cases. 
Of the 16 negative specimens, 11 gave positive agglutination tests, thus 
making a total of 47 cases of infection as determined by the two tests. The 
failure of the agglutination test in 28 eases in which positive results were 
obtained in the bacteriological examination is considered to indicate that the 
test alone is not trustworthy. A combination of the two tests is recom- 
mended as most satisfactory. 

Of the 16 microscopically negative cases, 5 gave an agglutination titer 
below 200 and 11 above, and of the 36 microscopically positive cases, the 
agglutination titer was below 200 in 28 and above in 8 cases, thus indicating 
that the more extensive the tissue Infection the higher the number of infec- 
tious organisms and the lower the agglutination value. This is thought to 
indicate that in the infected animal the various stages of progress are multi- 
plication of pathogenic organisms, antibody formation, antibody fixation, and 
death of the organism, this cycle being repeated again and again, until the 
disease process comes to a standstill. 

An outbreak of contagious abortion in an Irish dairy herd, F. J. Oraio 
and I). Kehoe {Jour. Com pat. Path, and Thcr., 35 (1922), No. 4i PV^ 256-273). — 
Investigations of an outbreak whicli first occurred in Ireland in 1919 are 
reported upon in detail. 

The specific identity of Bacillus parabotulinus, H. R. Seduon {Jour. 
Conipar. Path, ami Ther., 35 (1922), No. 4, PP- 275-^80). — In continuation of 
studies previously noted (E. S. R., 49, p. 181), the author has found “(1) tliat 
B. parahotuUnus produces a true toxin, i. e., a soluble exotoxin obtainable by 
filtration, causing symptoms only after a definite period of incubation, and 
capable of inducing the formation of an antitoxin; (2) tiiat, though the toxins 
of B. parabotulinus and of B. botulmus are identical in their action, the anti- 
toxin to the one does not protect against the other, and vice versa. (3) As it 
has been shown previously that B. parabotulinus differs from B. botulinus 
(Types A and B) both morphologically and culturally, and it is now demon- 
strated by toxin-antitoxin tests to be distinct, the specific identity of B. para- 
botulinus is claimed.” 

Paratyphoid of the calf, P. Karstkn {I)er Paratyphus der KUlber, Berlin: 
HivMrd Behoetz, 1921, pp. IV -{-109, figs. 20). — This is a monographic account 
intended for veterinarians and students of comparative medicine. It Includes 
a bibliography of 71 titles. 

Oonsidorations on the life history of tapeworms of the genus Moniezia, 
P. W. B'lattely {Parasitology, 14 (1922), No. 3-4y PP* 268-281). — ^^fhe author 
tods that lambs contract Moniezia infection either at or very soon after birth. 
”The intermediate host, if such exists, must be frequent on the pasture in 
early spring, otherwise lambs would not be found to harbor adult tapeworms 
ao regularly or in such numbers when slaughtered in early summer, in the 
small Intemine of a lamb from 8 to 4 months old maughtered at Aberyitwyth 
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there occurred 75 individuals. The fact that lambs regularly harbor adult 
tapeworms before they are weaned suggests the possibility of their contracting 
tlie Infection from the mother ewes. No direct evidence in this diiection has 
been obtained, however, and an attempt to produce a larval stage in the udder 
region of a ew(‘ by feeding to it the eggs of a tai)eworm prov(‘d ahoi’ti\e. . . . 

“The invert(d)rates wliich seem most likely to harlmr an intermediate stage 
are copropintgous insects, etc. (beetles, Hies, mites). Attempts to infect species 
of Aphodius have nevertlieless proved fruitless. Moisture favors the survival 
of tlie eggs of Monlezia ; eggs kept in water for a period of several months 
seemed to remain perfectly viable. Nevertlieless, tapeworm is common among 
flocks on pastures about Home which are characteristically dry. A compre- 
hensive series of experimenls under conditions of tlie most complete control 
would almost certainly clear up ttie life history; on economic grounds alone 
tlie problem is urgent. The uverwlielming majority of a quantity of worms 
colleded from slaughterliouses in Ai)erystwylh, Aherdi^ii, Heauly (Iineiiicss- 
shire), and N^nvcastle ui)oii Tyne jn-oved to he of tlie species M. expansa. Tlie 
only other sfiecies found were M. ingonophoru and M. alha. Tlie identification 
was based on anatomical ciiaracters and not on externals, whicli are useless. 
The writer intends directing his attention to copropliagous mites as carriers, 
namely, (Uunasus colcopl ratoruin, (L fimctoi um, Mncrocheles (jluba” 

Tile pajier includes a hihlii^grapiiy of 19 titles 

The kidney worm of hogs in New South Wales, Sclerostoniuui reniuin 

n. sp., J DRAinui-j {Jaur. Vompar, Path, and Tha {IP22), 'So Jf, pp. 202" 
205, fig /). — Tlie autlior hei*e deKScrihes the so-called “kidney woi’in,” which 
has been a rathi'r common parasite of pigs in New South Wales, where It has 
been mistaken for Siepiuinurus dentatns, as representing tiie new species S. 
fcnium. ^riiis worm is most frcHiuently found in diverticula of tlie ureters, and 
it is also commonly found in the pelvis ot tlie kidney, in the kidney fat, and 
in the liver, I.ess commonly, hut not infrequently, they invade tlie substance 
of the kidne.^s and the suliliiiiihar muscles. II]) to within a few years this 
parasite lias iieen mainly confined to large breeding sows and old boars, but 
it has now l>e(‘ome of considerable economic iiui>ortaiice because of its iiifestu- 
tion of pigs. 

The vitality of trichinae in American bacon and hams, E. Slsskini) 
(Arch. Him., 00 {PJ2I), Xo. 0-H, pp. 226-244 i <^0^. in ./onr Anicr. Vet Mid. 
Iraoc., 62 (1022), So 2, p. .—Feeding ex])erimeiits witli guinea jiigs have 
shown tiiat the trlclunae in heavily infested and well-salted American liains 
and bacon are dead and harmless even if tlieir capsules do not sliow calcareou.s 
nitiltrution. None of the hams and bacon showed calcified trichinae. Studies 
of the eftect of sea salt on muscle trichinae are reported. Extended investiga- 
tions of this subject by Kausom and his associates have been noted (E. S. K., 
44, p. 79). 

Clinical observations and experimental investigations of enzootic inen- 
ingoencephalomyelitis of the horse: Borna disease, li. Alonssu (Rev. M6d. 

1 df, 92 (1922), No. 17, pp. 4^0-511, figs, -Clinical observations and experi- 
ments reported by the author have showni tlie virus to he transmissible to the 
rabbit, and have led to the conclusion that this disease belongs to the group 
of affections caused by a filterable virus. It Is not a cerebrospinal meningitis 
but at least an encephalitis and probably a meningoeucephalomyelltls. 

Experiments In the treatment of canine distemper with iieosalvarsaii, 
Motos, O. Pueicesco. and Sachelaibe (Pet Med., 18 (1922), No. 2, pp. 142. 
14S ). — The authors find that doses of neosalvarsau of from 0.75 to X.5 grains 
are well supported by dogs affected with distemper. No symptoms of intoxica- 
tion have been observed. In the septicemic forms the temperature begins to 
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fall six hours after Intraveiieous injections. Four to five hours after the 
injection a marked amelioration of the symptoms Is followed by cure, and It 
remains to be determined whether an animal once cured can be reinfected. 
They have never obtained any amelioration with these remedies in grave cases 
complicated with chorea, jmralysis, and gastroenteritis, and only once in 
broncho-pneumonia. 

The respirations of fowls, B. F. Kaupp {Vet. Med., 18 (1923), No. i, 
pp. 36-^0, figs. 5 ), — This is a reiK>rt of studies at the North Carolina Experi- 
ment Station of the respiration of the hen, turkey, goose, and duck. It was 
found that the average length of breath of these four classes of domestic fowl 
is always shorter in the female than in the male.. The greatest differences in 
length of the breath between female and male of the same class occur In fowls 
and ducks. 

“ The number of respirations per minute was determined on 123 adult fowls, 
of W'bich 12 were cocks and 111 were hens. These data Indicate that the very 
large lympliatic type or more sluggisli birds, as the Brahma, breathe much 
slower than the medium size birds. In this case the average number of 
respirations per minute for Brahma hens is 28.6, or an average of 8 below the 
average of all. The mules consistently breathe slower than the females. In 
no case did the respirations run us high as 30. The average number of respira- 
tions per minute, as i»ere recorded, for adult cocks is approximately 20. Tlie 
average number of respirations of the adult hens is approximately 36.” 

The wandering of ascaris and other nematode larvae in the body, and 
intrauterine ascaris infection, F. FimLEHOKN (Aich. Schiffs u. Tropm Hyg., 
25 (1921), No. 5, pp fig. 1 ). — In continuation of previous uivestiga' 

tions (E, S. 11., 47, p. 284), the author has found that a great majority of the 
larvae of Anoarh luinhricoidcH which escape from eggs in the gastrointestinal 
tract reach tlie liver i)y way of the portal vein and not through the abdominal 
cavity, being found in large numbers in the liver and in small numbers In the 
lungs of guinea i)igs as early us four hours after ingestion of the eggs. 
They pass from the liver to the lungs by way of the hepatic vein, and not 
through the diaphragm us reported by Yoshida (E. S. R., 42, p. 75). Strongy- 
loids and ascaris larvae reacli the kidneys, brain, muscles, etc., through the 
general circulation. 

EURAL ENGINEERING, 

[Agricultural engineering at the Missouri Station] (Miaf^oavi Hta. Bui. 
197 (1922), pp. 35, 3t>). -Studies conducted hy .1. C Wooley on metliods of i>ro- 
longing tlie service of wood fence posts are briefly presented. Seven series of 
treatments were tested. These included setting without treatment, setting in 
gravel without treatment, charring the butts to a height of 36 in., painting with 
hot carbollneum to a height of 36 in., painting with two coats of hot creosote, 
immersion in boiling creosote for two bonrs followed by immersion in cold creosote 
for two hours, and immersion in hot and cold creosote for five hours. The last 
two treatments gave by far the best results over an 8-year period. Setting the 
posts in gravel without treatment gave better results than charring the butts 
and setting in soil, and one coat of hot carbolineurn apparently was more 
effective than two coats of creosote. The common woods tested are divided into 
four classes of post timber. The first or best class includes white cedar, 
catalpa, Osage orange, and black locust; tbe second class, the oaks, white 
walnut, and honey locust; the third class, black walnut, hickory, sassafras, 
black ash, hackberry, the elms, and dogwood ; and the fourth class includes the 
more common softwoods. 
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Investigations on tlie cost of cultivating corn with a motor cultivator, by 
M. M. Jones (E. S. R., 40, p. 385), showed that the amount of fuel used per 
acre was 0.735 gal., the amount of oil 0.1 quart, and tlie average time required 
42,1 minutes. 

A study by Wooley on the fuel required for charging a 90-ampere>hour storage 
battery showed that with gasoline as fuel the cost was 11 cts. and with 
kerosene 4.9 cts. per kilowatt hour. A comparison of a small water tank system 
with a large storage tank system showed that the former cost about 5 cts. and 
the latter about 2 cts. per 100 gal. 

Proceedings of the thirty-foiii*th annual meeting Iowa Engineering 
Society held at Sioux City, Iowa, January 17—20, 1022 {lotm Engin, 
Hoc. Proo., 34 pp. Ji?, figs. 10 ). — ^These proceedings contain among 

others special ])apers on The Principles to be Used in Making Benefit Assess- 
ments ill Flood Protection Districts and Drainage Districts, by C. H. Young; 
Gravel Road Construction, by J. F. Reynoldvs; and Maintenance of Gravel 
Roads, by A. H. Cunningham, 

On a new method of gauging the discharge of rivers, J. .Toly {Roy. 
Dublin Soc. Sid. Proe., n. ser , 16 (1922), Nos 35-39, pp. 4H9-491 ). — This is a 
laief description of the aiiplication of the principle of chemical hydrornetry to 
tlie measurement of the discharge of rivers. It is stated that very accurate 
results have been obtained by this method, the error being rixlnced to below 1 
per cent. The method is considered to be superior in accurae> to weir measure- 
ments and very much sniK*rior in accuracy to measurements bused on current 
meters. 

Surface water supply of Canada: St. Lawrence and Southern Hudson 
Bay drainage, S. S Scovil {Canada Dept. Int., Water Power Branch, Water 
Resources Paper No. 34 {1922), pp 100, pi. 1, fig. 1 ). — This report presents the 
results of inoasuri'iueuts of (low made on streams in the Hudson Bay, Lake 
Superior, T^ake Huron, Lake St. Clair, Lake Erie, Lake Ontario, and Ottawa 
River drainage basins during the climatic year ended September 30, 1921 

Measurement of irrigation water on the farm, H. A. Wadswokth {Cali- 
fornia Sta. Giro. 250 {1922), pp. 36, figs. 11 ). — Tabular data and formulas nec- 
essary for the measurement of irrigation water under the varying conditions 
found in Califoi’nia are presented and discussed in this circular, together with 
descriptions of various devices. 

It, is stated that the common devices in California include rectangular, Cip- 
poletti, and triangular weirs, submerged orifices with fixed and adjustable open- 
ings, various ininer’s-inch boxes and hydrants, and numerous meclmnical de- 
vi(*es. Weirs are considered to be the most satisfactory for use wliere the 
water to be measured is free from sill ami where the grade of the ditch is suffi- 
cient to allow for the required backing up of the stream. A triangular or 
V-notch weir is the most accurate for small heads of water and a rectangular 
for larger heads. A submerged orifice is considered the most satisfactory raeas- 
iirlng device if the ditch grade at the required i>oint of measurement is flat, 
or if the water to be measured Is heavily charged with silt. 

Some ways of increasing the duty of irrigation water, W. L. Powers 
{Soil Sci., 14 {1922), No. 5, pp. 377-382, figs. 2).— In a further contribution to 
the subject from the Oregon Experiment Station (K. S. R., 37, p. 84) some addi- 
tional data bearing on a few of the chief ways of Increasing the duty of Irriga- 
tion water are presented. Graphic data from field tests are given showing the 
usable water capacity of different classes of soils. It was found in experiments 
that a 8-year rotation receiving manure under Irrigation Increased the net 
profit more than a similar rotation without manure during a 9-year period. 
The yield and net profit per acre inch of irrigation water were almost doubled 
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by the rotation and manure, and the water requirement per pound of dry 
matter was reduced nearly one-lialf by these treatments. 

Tank experiments to determine the water requirement of oats grown on two 
soils with different fertiliy.er treatments showed that a fertile soil had moderate 
variations in water re(iiiiremeiits with the different treatments, while a soil of 
medium fertility had a sticking difference in yield and water requirement. 
This is taken to indicate that the richer and better balanced nutrient solution 
results in a lower water requirement. 

It is stated that “ the irrigation requirement and water requirement will vary 
somewhat with the season and anything wljich affects the evaporation, percola- 
tion, or transpiration of soil moisture. Anything that contributes to good 
irrigation farming, sucli as planting, irrigating, or cultivating at the right time, 
tends toward economical use of irrigation water.” 

Triennial review of irrigation in India, 1918—19121 {India Pub. Works 
Dept,, Irrig. India, Trten. Uev,, 191S~192J, pp. Mil -^222, pis, 19, figs. lOS ). — 
In part 1 of this review a brief description is given of the (arcunistunces which 
render irrigation necessary in India, of the various classes of works by whicli 
this irrigation is effected, and of the results achieved and the pidicy governing 
the administration of the suhjeef. I*art li deals with the operations of the 
triennium under review. Part contains a chroiiulogical history of State irri- 
gation In India from its commencement up to the present day. A chapter is 
included dealing with navigation canals. 

Cost of stumping land, 8. H. 8 takii {Georgia Coastal Plata St a. Bal. 1 
{1921), p. 6). — Data are presented on the co.st of rcmioviiig the stumps from 
70 acres of cut-over land having from 00 to 130 stumps per ac‘re. The direct 
costs per acre excliishe of overliead expen.ses amounted to $13.25. 

Manual of reinforced concrete, 0. F. Maksh and W. Dunn {London: Con- 
stable d Co., Ltd., 1922, Jh ed., rev. and euL, pp. XVI-\~50i, pis 9, Jigs. J9H). — 
This is the fourth revised edition of this handbook. It contains sections on 
materials; const ruc*t ion ; wulerpr(»ohng; loads, bending moments, and slioaring 
forces; (!alculations ; and general inlormation, tables, and diagrams. 

Home generalizations on the influence of substances on cement and 
concrete, J, C, Wrrr {PhUipp'ine Join. Sci., 21 {1922), No. If, pp. SOlj-Syi).— 
In a second contribution to the subject (K. H. U., 42, p. 581) studies on the 
effect of 11 salts on the setting time and tensile strength of four different 
cements are reported. The cements were used in 1 : 3 standard Ottawa sand 
briquets wblch were stored in water and broken at tlie end of 7, 28, and 180 
days, 1 year, and 5 years. lOach test was made in trijilicate comprising 2,700 
tests. 

All four cements when gauged with water alone sliowed a decrease in tensile 
strength between the 1 and 5 year periods. The general effect of the various 
salts was to lower the tensile strength, usually less than 50 lbs. In some cases 
there was an increase in tensile strength, and the results are not sufficiently 
regular to permit any definite conclusions us to the relative effects of the dif- 
ferent ions present. A compai-ison of the chemical analysis of the four cements 
offered no clue as to why one of the cements suifered the gnuilesl loss in 
strength. 

The results are taken to indicate that in general, in the case of concrete at 
least, ordinary inorganic substances are less likely to affect the strength of 
cement when they are used in the mixing water than when present in water 
to which hardened concrete Is exposed. 

A practical treatise on suspension bridges, D. B. Htkinman {New York: 
John Wiley d Bom, Inc., London: Chapman d Hall, Ltd., 1922, pp. Vin+204, 
pis. 2, figs. $0). — ^This is a handbook of information for practicing engineers 
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on the design, construction, and erection of suspension bridges. It contains 
chapters on stresses in suspension bridges, types and details of construction, 
typical design computations, and erection of suspension bridges. Design charts 
are appended. 

Resistances to the translation of motor vehicles, T. H. Aog {Iowa Eiu/in. 
Expt, Sta, Bui GJf (19^2), pp, 82, fim, IS ). — This progress report covers the 
methods and results of an investigation begun in 1919 on the subject of road 
and vehicle resistance, and deals in part with comparative studies of known 
methods of measuring so-called tractive resistance. 

The space-time recorder has been found to offer a dependable and practU'al 
method of measuring resistance to translation, and one which is particularly 
useful in detecting small difi’eren(*es therein, 'i'he results indicate that the 
term “ tractive resistance ” should be disc'urded, and that the resistances to 
translation be indicated by ruliing, air, transmission system, and engine 
resistances. 

It has been found that the rolling resistau(*e is probably less than 25 lbs. 
per ton of weight of the vehicle for good paved surfaces and good tires, but 
for low-grade surfaces it may reach 100 lbs. per ton. Tlie results to date are 
taken to indicate that rolling resistan(‘e is about half of (lie total resistance to 
translation wlien a motor vehicle with good tires is operated on hard, .smooth 
road surfaces, and that llie resistance due to impact is very small on such 
surfaces. It is considered to he equally apparent that resistance due to im- 
pact may become a signiticant factor if the road .surface is poorly tinished or 
bec’omes rough through inadequate maintenance, and that alst) a liigh toll in 
fuel bills is exacted by low-grade .surfaces. The results of a few fuel-con- 
sumption tests of a comparative nature are also included 

It is stated that this study is to be continued in cooperation with the Bureau 
of Public Hoads, U. S. I>. A. 

The pressures developed in gaseous explosions, AV. T. David (IJvpinecr- 
inp [London], IH {1922), A^o. 2974, pp. 191, 792, Ji<js. 7).- -A series of pressure 
curvTs prepartHl from records made witli an optical indicator with a high- 
frequency spring, indicating the pressures developed in a cylindrical cast-iron 
explosion chamber witli flat ends by the explosion of coal gas, are presented 
and discussed. 

With a mixture of 15 per cent of gas and 85 per cent {)f air, it was found 
that when the spark was placed in the center of the vessel the time of explosion 
was less and the maximum pressure developtnl was greater than in the case 
where the spark was placed near one end of the vessel, la the former case 
the time of explosion was 0.05 second and the maximum pressure 105 lbs. per 
square inch above atmosplieric, and In the latter case the time of explosion 
was 0.075 second and the inaxlnium pressure 100 lbs. per s(iuare inch above 
atmospheric. Tlie greatest maximum jiressure was clearly developed when the 
spark was placed in the center of the vessel. 

In studies of the effect of strength of the gaseous mixture it was found 
that with a 15 per cent mixture a maxiimiin pressure of 105 lbs. iier square inch 
was developed in 0.05 second; with a 12.5 per cent mixture a maximum pres- 
sure of 90 lbs. per square inch was developed in 0.075 second, and with a 10 
per cent mixture a maximum pressure of 76 lbs. per square inch was developed 
in 0.14 second. The 16 per cent mixture reciuired practically the whole of 
the oxygen In the air for its complete combustion. The weakest mixture of 
this coal gas which would ignite on passage of the spark contained between 7 
and 8 per cent of coal gas. Similar data relating to hydrogen mixtures are 
presented. 
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In stuiiles of the effect of density of mixture the time of explosion increased 
slightly with the density. Also the ratio of the maximum absolute pressure 
to the initial pressure increased slightly with the density. 

Studies on the effect of the nature of the interior surface of the explosion 
chamber on pressures developed showed that the maximum pressure was about 
Z per cent greater and the rate of cooling much slower where the interior 
surface was polished than where it was blackened. The presence of inert 
carbon dioxid was found to reduce greatly the maximum pressure developed 
and to slow down the speed of combustion. 

Air filters for motor-driven agricultural machines, Meldau {Tech. 
Landw,j $ {1922) ^ No, 12, pp, 294-297, figs. 2S). — Different types of air cleaners 
for agricultural motors are described and discussed, and the details of some 
are dlagrammatically illustrated to Indicate the principles of their operation. 
Graphic test data are included. 

It Is concluded that an air cleaner must be accessible and at the same time 
easily adapted to the construction of the motor. The best results have been 
obtained with metal filters with or without oil membranes. 

Tractor situation in Alabama, M. L. Nichols and J. W. Randolph (Ala- 
hama Sta, Oirc. 4^ {1922), pp, 7, fig. 1 ). — A summary of a tractor survey In 
the State of Alabama, consisting of 125 replies to questionnaires sent to 
tractor owners, Is presented in this report. 

Tabular data are given Indicating that size of farm is not n(H!e8sarlly the 
most lmi)ortant factor in determining tractor profits or losses. All farms under 
50 acres reported that tractors used thereon were profitable. Reports frt)in 
farms of from 100 to 150 acres indicated that these sizes are just as profitable 
as farms of from 500 to 1,000 acres for tractor fanning. The 2-plow tractor 
was the most popular size. The results of an analysis of the sizes of tractors 
used are taken to indicate that Alabama tractors are not generally overloaded. 

The number of acres plowed by each tractor during 1920 varied from 10 to 
600. The data indicate that with increased power many farmers in Alabama 
are working more of their land, instead of substituting power for mules. It is 
noted that questions dealing with lubrication, cooling, etc., were answered so 
vaguely as to make the results impossible of tabulation. It Is concluded that 
Alabama stands in about the same position as the Northern and Middle West- 
ern States as regards percentage of profitable and unprofitable tractors. 

The present status of mechanical soil tillage in Java, C K van deb Zyl 
{Arch. Suikerindvs, Nederland. Indie, Meded. Proefsta. Java-Suikermdus., 1922, 
No. 4, pp. 155-19S, figs. 6). — This is a rather detailed summary of the results 
of different experiments on the mechanical tillage of rice and sugar-cane soils 
in Java, dealing particularly with tractor and cable-drawn plows, plowing v. 
trenching, and the relation betwemi the period of planting and soil cultivation. 

It has been found that in trenching, mechanical tillage saves time, but no 
time Is saved in straight plowing, since the soil must be allowed to dry for 
about eight days before it can be harrowed and finally prepared for planting. 
Trenching has been found to be preferable to plowing in heavy soils, although 
a great drawback of trenching in wet soils with tractors is the slipping of the 
caterpillar. For this reason cable outfits have given better results than tractors. 

It is generally concluded that motor cable outfits and trenching machines give 
the best results in the tillage of Java sugar-cane soils. 

Outliue of a study of mechanical cultivation, J. van deb Poel {Meded, 
DeU Proefsta. Modem, 2. ser„ No. 24 {1922), pp. 52S4, pU. 11 ), — ^Thls is a 
brief, systematic description of mectianical cultivating outfits, Including cable 
plows, tractor«drawn plows, combined motor plows, and motor cultivators, and 
motor scarifiers and pulverisers. 
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UtUlzation of eloctricitj^ and coal for threshing, Taeqen {PiihHng's 
Landw, Ztg,, 71 (1922), No. 11-12, pp. M6-2S^).-~-The results of a test made 
in December, 1921, to compare the costs of threshing by electric motor and steam 
tractor are briefly reported. The thresher used was equipped with self-feeder 
and straw press and had a threshing cylinder 1,680 by 620 mm. (about G6 by 
24 In.). A 40 h. p. motor of recent manufacture was compared with a 13-year- 
old 22 h. p. steam tractor using soft coal for fuel. The electric motor threshed 
an average of 8,360 lbs. of rye grain with an energy consumption of 0.452 kw. 
hour, while the steam tractor required 2.38 lbs. of coal to thresh 220 lbs. of 
rye grain. Considering costs of lubricating oil, attendance, depreciation, inter- 
est, etc., the cost of threshing by electricity In this test was about twice as great 
as that of threshing by steam tractor. 

The natural basis for the use and sale of agricultural machines in the 
Rhine Province, Vobmffxde {Tech. Landw., S {1922), No. i, PP- 77-80, figs. 
vj). — Statistical data on sizes of farms, cultural practices, and machinery used 
therefor in the Rhine Province of Germany are presented and discussed in this 
article. 11 is stated that only about 300 farms in the Province are ot more than 
100 hectares (217 acres), while nearly half of the agricultural area is made 
up of farms of from 2 to 20 liectares. The use of tractors and motor plows 
is therefore quite limited. Hand and animal operated implements of the simpler 
type adapted to a more or less intensive agriculture are apparently mostly used. 

Recent farm building layouts [in the Rhine Province], D. Speckmann 
{Tech. IjCndw., S (1922), No. 4» PP- 8i, 8.5, flgs. 3). — Plans showing recently 
developed schemes In the arrangement and location of farm buildings on aver- 
age sized farms in the Rhine Province, Germany, are presented and discussed. 

New Jersey poultry buildings, W. C. Thompson, W. P Thorp, jr., and 
G. H. Pound (New? Jersey Stas. Btd. 370 (1923), pp. 56, Hgs .10).— This bul- 
letin supersedes a previous one by Lewis and Thompson dealing with laying and 
breeding houses (E. S. R., 41, p. 3S5). It summarizes the esseiithil factors and 
principles to be observed In tlie planning and construction of poultry houses 
and gives the most recent Information regarding the New .Tersey multiple unit 
laying houses and suburban unit house. Incubator cellar, feed house, and the 
New Jersey multiple brooder house. Trap nests, hoppers, electric lighting, and 
miscellaneous equipment are also dealt with. Numerous detailed drawings and 
hills of nuiterlal are Included. 

The adaptable poultry house and equipment, D 0. Kennaud {Ohio 8ta. 
Mo. Bui., 7 (1922), No. 11-12, pp. 201-212, figs. 9). General Information and 
working drawings for a poultry house adaptable to the various seasons of the 
year and Us e(iulpment, including roosts, wall nests, dry-mash feeders, waUer- 
ing devices, catching crates, and fattening crates are given. 

Ventilation of rural buildings, M. Lalli6 {Vie Agr. ct Rnrnle, 21 {1922), 
No, 48, pp. 406-410, figs. 8).— Four French types of asiJirator for use as an 
accessory part of the ventilating system for farm outbuildings are described 
and diagrammatically illustrated, and tabular data covering the range of 
their utility are presented. These represent two distinct types of aspirator, 
one in which the current of air or wind enters and leaves horizontally, pro- 
ducing a suction Influence upon the air in the ventilator, and the other in 
which the wind current enters at an angle and eventually becomes parallel with 
the movement of the column of foul air in the ventilator. 

The destruction of tubercle bacilli in sewage by chlorin, J. M. and B. B. 
CoNEOY and A. T. Laird {Amer, Rev, Tuberculosis, 6 {1922), No. 1, pp. 63-68).— 
Studies of the effluent from an Imhoff sewage tank receiving the sewage from 
a tuberculosis sanatorium to determine the frequency with which tubercle 
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bacilli are present in the effluent and the practicability of destroying them 
with chlorin are reported. 

Samples of the effluent taken as it came from the Imhoff tank were found 
to contain nearly always living tubercle bacilli. A chlorin machine was 
found to be a practical moans of ridding such sewage of tubercle bacilli. It 
is concluded that two machines should be used to insure continuous disin- 
fection. Preliminary treatment of the sewage is considered to be necessary 
to reduce it to a liquid form and to prevent the floating of solid particles 
containing tubercle bacilli in water c^ourses. 

EUEAL ECONOMICS AND SOCIOLOGY. 

A survey of rural economics through the ages* A, Delos (Ann. QemMoux, 
28 (1922), No, 12, pp. t389-Jf17 ). — Tliis is an historical survey attempting to 
cover the subject as sot forth in early Roman literature tlirough that of the 
Middle Ages, principally the writings of Charlemagne and later French stu- 
dents down to the period of the Physiocrats ami modern autljors. 

The relation of farm management and marketing to economics, (3. F. 
Warren* (Jour. Farm Fron., Jf (1922), No, S, pp. 152, 155) - It is held that no 
applied science can he confined to the limits of any one elemental science, and 
in the judgment of the author the term agricultural economics will tend to 
disappear, although farm management, marketing, and similar subjects will 
use economics, mathematics, and other subjects in the development of the 
work. A thorough study of one farm business should precede generalization 
about farming. 

Hural life (Missouri Bui. 197 (1922), pp, 78-Bl ), — The following studies 
are briefly reported upon: 

Utilization of labor on the farm, O. R. Johnson. — Data are supplied in greater 
detail for the study noted from the preceding report (E. S. R., 46, p. 3S7). Tlie 
labor requirements are tabulated by principal operations under the heads of 
hours per acre and percentage of time saved. 

Cost of producing beef in Missouri, O. R. Johnson and B. H. Frame. — Tlie 
results of feeding cattle on 24 lUissouri farms for the season 1920-21 are tabu- 
lated, the cattle being grouped according to the receipts per $1(K) worth of feed 
fed. The two factors definitely influencing profits appear to have been the 
margin between the buying and selling price and the average daily gain. 

Cost of producing farm products under farm conditions, O. R. Johnson and 
B. H. Frame. — A summary is given of a bulletin abstracted earlier (E. S. R., 
47, p. 102). The average costs of producing milk per cow and per 100 lbs. of 
milk on 16 farms during the year 1018 are also tabulated. 

The agricultural and market value of Missouri farm lands, O. R. Johnson. — 
An investigation covering approximately 3,000 farms in seven counties and 
going back to the year 1823 is noted here. 

Rural training labratory, 0. Howells. — A brief note is made of the progress 
of a project for assisting rural communities and affording students in training 
the opportunity of observing or participating in community activities. 

Cost of family living on the Missouri farm, O. R. Johnson and B. H. Frame. — 
Expenditures for groceries, dry goods, and miscellaneous Items and the total 
outlay on 10 farms in 1920 and on 8 in 1921 are tabulated. 

Interdistrict farm competition for the mallee, H. A. Mullett (Jour, 
'Dept, Agr, Victoria, 20 (1922), No. 8, pp, W-Jf71, figs. 18).— The farms of nine 
competitors qualified fur entry in the Royal Agricultural Society’s third com- 
petition (1921-22) were scored on a scale, 25 per cent of the points in which 
were given for the farm considered as a business. 
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Farm record keeplnf; and the application of business principles to 
farming, M. R. Bknedtct and H. D. MrCnLLotiGH (K. Dak. Ar/r. Col. Ext. Citr, 
S9 (1922), pp. 22y fipa. This discussion covers briefly sonic of the means 
the farmer may adopt to increase his gross inciirne Pages are reproduced 
from a South Dakota farm business record for 1921. 

An erroneous method of calculating depreciation, H. F. Warrkn ( /oar 
Pam Econ,, i (1922), 2^o. 3, pp. ISJf, 155). — ^The approved method of estimating 
depreciation by dividing the <*ost by the jirobable number of years of use is 
deemed erroneous, since depreciation decreases as the machine gets older and 
repairs increase with use. 

Report on dairy control and cost accounting groups for 1920—31, K. 

SAAREiM {\Elorirav] Landhr. Dirrkf Bnrt., 1920-21, THlPfW D, pp. De- 

tailed re])orts and snnnnaries b,\ Pro\inces are given from the records of a 
number of cost-accounting projects in Norway. 

The dairy coav as a market for labor, W. L. Favert and O. A. I’oNii (Minn. 
Apr. Erl. Epor. Bui 0) (1922), pp. N, Uph 2).— Data are compiled from records 
collected in 1020 on the Owatonna statistical route in Steele (kmnty, Minn. 
(E. S. II., d7, p. 892). 

Marketing A’ermont maple sap products, A. VV. McKay (Vrtwonf Sta, 
Bui. 227 (1922), pp. fip^. 8).- The demand for Vermont maple sugar and 

sirup is said not to liave kept pace with the population, and at the present 
time at least two-thirds of the Vermont production is sold in bulk and used 
for flavoring pui’iioses. For tliis reason the products have been sold at low 
prices, except during [leriods of cane sugar scarcity, and the tendency has been 
to pay less attention to (juality. 

Two cosi of production studies are referred to, one of which has been noted 
(E. S. II., 88, p 411). The otlior was made in 1921 by M. P. Rasmussen and 
summarized GO reports on records kept by farmers. It is shown that the 
average cost per galloi^ was $1.52, of which man labor constituted 80 per cent, 
wood for fuel 10. interesf on the aAWage investment in equipment 18, deprecia- 
tion on equipmeni 12, liorse labor 10, interest on the average investment in the 
sugar bush 5, and repairs 1 per cent. These data were obtained in a year of 
high labor costs and low jiroductlon. 

For the solution of marketing problems, the organization of producers and 
the adoption and maintenance of standard grades are recommended, as well as 
the development of niercliaiidising methods which include advertising. Recom- 
mendations are made in liiis bulletin with reference to methods which may be 
immediately adopted and expected to prove practical. 

Tlie appendix includes suggestive articles of association for local associations 
of producers, as well as tabulated statistics of the production of maple sugar 
and sirup in Vermont and in other States, imports of maple sugar and sirup, 
farm value, and per capita consumption in the United States through a number 
of years. 

Farm storage as a faetdr in the marketing of Kansas wheat, R. M. 
Gheen (Kansas Bta. Bnl. 229 (1922), pp. 3-S2, lips. f>). — In a survey of 748 
farms scattered over 29 representative counties of Kansas, It was found that 
5 per cent of the farmers had no storage space, and 20 per cent reported some 
shortage of space for the 1920 crop. Of 1,140,942 bu. of wheat reported, 17.2 
per cent was sold direct from the threshing machine. Of Ibis amount 81 jier 
cent was hauled an average distance of 3.G miles, 15.2 per cent an average 
of 8 miles, and 8.8 per cent an average of 16 miles. The average of farmers’ 
estimates Indicated 8.76 miles as the maximum distance wheat could be hauled 
economically direct from the machine where only ordinary equipment and labor 
forces are available. From 50 to 60 per cent of the wheat area of the State 
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Is oiitsi(3e of this radius. This fact, together with the condition of limited local 
elevator storage space and a likely limited grain-car movement, indicates the 
economic necessity of farm storage in handling Kansas wheat. 

The serious problem to be solved is said to he that of financing the holding 
of the commodity on the farm. Of 61(1 farmers finally reporting on the question, 
57 per cent reported the necessity of borrowing money in order to hold their 
wheat The average loan per farmer for this purpose only was $1,170. The 
problem of the supply of funds is probably more pressing than that of interest 
rates. 

Organization and management of cooperative live-stock shipping asso- 
cltatlons (U, aS\ Dept. Ar/r., Farmers^ Bui. 1292 (1923), pp. 11+28, figs, 5).— 
This publication, prepared in the Live Stock, Meals, and Wool Division of the 
Bureau of Agricultural Economics, is a revision In the light of developments 
during the last five years of one previously noted (B. S. R., 35, p. 168). 

Factors doteriiiining the price of potatoes in 8t. Paul and Minneapolis, 
H. WoRKiNO i^finnesoia ^ia. Tech. Bui. 10 {1922), pp. 3-41. figs. 7 ). — An ex- 
planation is given of the operation of five fundamental factors which have been 
found to he Important in determining (he price of potatoes, namely, the produc- 
tion of potalocs in (he entire United States, loss in storage, changes in the gen- 
eral price level, a steady and uniform annual increase in tin' demand for po- 
tatoes, and tiie failure of production to increase as rapidly as demand is in- 
creasing. Price statistics dating from September, 1899, to September, 1917, 
were obtained from dealers, later ones from the Bureau of Agricultural Eco- 
nomics, V. S, D. A. Certain checks used are described, and the monthly prices 
for September to May of the crop years 1899 to 1922 are tabulated as finally 
obtained. 

The ordinary Aveighted arithmetic mean and the harmonic mean, or the av- 
erage quantity sold for a dollar expressed in terms of price oalciilatod by divid- 
ing 1 by the average price for each month, adding the figures thus obtained for 
each montli, dividing by tlie number of months, and dividing 1 by the result, are 
given for each year. 

A demand curve for potatoes in the United States is worked out, showing the 
amount of potatoes (adjusted) which will he taken at each of the various prices 
(also adjusted) within the range of the curve. By the term “amount of po- 
tatoes taken ” is to he understood not only the amount bought by consumers but 
that which will he kept by farmers for their own use and for feeding and those 
left in the ground in case the price obtainable does not pay the cost of harvest- 
ing. The amount shown also includes the aA^erage quantities lost from rotting 
in storage and in other ways. 

Other factors found not to have influenced price to a measurable extent are 
tlie production in States adjacent to the market, Imports and exports, and gen- 
eral business conditions. 

Statistical study of the price of potatoes for the years 1902-3 to 1920-21 gives 
the following formulas for estimating the avera'ke price of average quality 
table potatoes on the wholesale market of Minneapolis and St. Paul for the sea- 
son September 1 to May 31 : 

li X T L X T 

Price per bush el = 174 hundredweight— 

where L equals the price level, Y the average yield per acre for the United 
States as a whole, and T the values for the quantity for the years 1921-22 to 
1924-25 as given In the author’s table. These formulas take care of all of the 
factors except loss in storage, and suggestions are made for allowing for this. 
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An average error of 9.5 per cent between the calculated price and the actual 
price is shown in an illustrative curve presented. This is attributed to certain 
definite causes. Suggestions are made for calculating the average price for a 
month, correcting the estimate for quality of potatoes and for otlier markets, 
and estimating the price of seed i>otatoes. The formula is applied to estimating 
the price for 1921-22, and suggestions and cautions are given for farmers who 
might use this information as a basis for a regular selling policy or as an aid to 
speculating on price changes. 

Farm prices and railway rates, J. II. Parmelke (Jour. Farm Econ.y i 
(t022), No. 5, pp. iU-149 ). — It is pointcHl out that freight rates on farm 
products have declined somewhat more than 11 per cent since 1920, thereby 
reducing tiie margin of 43 points between freight rates and farm prices. The 
attitude is taken that in general the adjustment of transportation rates should 
correspond to the adjustment in other costs of production. However, in case 
farm prices have been deflated because of other reasons than the high ireight 
rate level, it might he argued that any further reductions in freight rates 
should be applied to otlier industries than agriculture and that a selective 
process of rate reduction tends to affect different railway companies differ- 
ently. Furthermore, a general reduction in freight rates should benefit the 
farmer as a consumer even though it is at the expense of a greater reduction in 
rates on the products he sells. It is held to be useless for the farmer to expect 
as favorable a relation between the prices of what ho sells and what he buys 
as existed before the war. The cost of transportation considered as one of the 
costs of production and distribution must be paid whether high or low. 

The farmer and the railways, S. Andfjison (Jour. Farm F(on, k (1922) ^ 
No. 3, pp. 137-1 JfS ). — It is maintained here that the price wliich the farmer 
receives represents the terminal price less transportation and handling charges, 
and those from the farmer's point of view are therefore a part of his cost of 
production ; hence the farmer is interested not only in a reasonable rate but 
in a reasonable relationship between the rates upon different commodities, with 
discrimination as between tliose of high and low value. 

In an attempt to solve the problem of the disadvantage to the farmer in the 
I)reseiit system of freight cliarges, the author suggests a consolidation of the 
railway systems of the country to permit the tonnage in territories having a 
greater traffic density to hear a larger proportion of the total cost of trans- 
portation as compared with the sections of the country having a less dense 
truffle; also a more discriminating application of rates in recognition of the 
general economic conditions and price levels existing in the country, price 
relations existing between different commodities, and the effect of freight ratpKS 
upon the economic distribution of commodities, and a more flexible and simpler 
freight-rate structure. 

The effect of freight rates on agricultural geography, B. H. Hirbard 
(Jour. Farm Feon.y 4 (1922) y No. Sy pp. 129-136 ). — A close connection between 
transportation facilities and freight rates and agricultural development is 
pointed out here. It is held that from the long-time point of view the buyer 
rather than seller of agricultural products pays the freight. Cheap transpor- 
tation in the United States has up to the present time tended to make the 
country an economic unit, where territorial division of labor is carried to a 
high state of development and where agriculture has spread as far as cost of 
transportation will permit. The advantages of such a system are held to be 
likely to suffer a distinct setback from high rates. 

A table is given contrasting the freight charges of 1921 and those of 1914 on 
a number of articles produc*ed on the farm. 

42523—23 7 
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Social aspects of the food surplus In the United States, B. Ostrolenk 
{Theais, IJmv, Penn. [Philadelphia], m2, pp. In this thesis pre- 

sented to the faculty of the graduate school of the University of Pennsylvania 
in partial fulfillment of the requirements for the degree of doctor of philosophy 
In sociology, agricultural production and food consumption over a period of 
years in the United States are examined, the author noting the general trend 
and the reaction of the production during the war period. It is concluded that 
the food surplus is decreasing as evidenced by the decreasing percentage of 
wheat exported and a decreased area, relative to population, that is being sown 
to wheat. 

Oaisuinption is said to be increasing while production is relatively fixed, 
and the inipli(‘ation is that, due to the tendency found that farm ownership 
relative to minii)er of farms is decreasing while tenancy is increasing, secondary 
foods or those derived from live stock which demand increased skill, capital, 
and labor in their production will bo produced in relatively sninller quantities. 

A social study is made of the conditions surrounding the rural school and 
church and the farm home. 

It is held that the next few decades will bring a shift either to Increased 
yields or the importation of food, and the possibilities of improvement of this 
situation, Involving a decreasing DxkI surplus in the face of a growing urban 
lx)pulation, througii rural cooperation are noted. 

Agriculture in Ohio and Switzerland Counties, W. V. Kkll (Pvrdue Agr. 
Ext. JPd. 112 (1922), pp. 24, figs. 17). — A survey was made by the member^ of 
local committees on dairy, poultry, soils and crops, marketing, and boys’ and 
girls’ clubs, covering 400 representative farms of these two counties in south- 
western Indiana, Detailed information was obtained and certain definite 
recommendations were made for the development of agriculture and the live- 
stock industry. 

Agriculture, E. Welbourne (In A l^ocial and Industrial History of England. 
London: Collins' Clear-Type Press, 1920, pp. 68-80). — This chapter from one of 
a series of continuation school manuals gives a history of the agricultural 
lalwrer and the tenant farmer in England, covering the Inclosure movement, 
improvements in agriculture and live stock, the rise of the farm laborer class, 
and the disappearance of yeoman farmers. 

Agriculture and population in Galloway, W. A. Oaitld (Seof. (ieogr. Mag., 
38 (1922), No. 4, pp. 232-242, figs. 3). — These pages present a historical, 
geographical study of three natural units or physical divisions into which this 
region falls and of the distribution of existing tyr>es of agriculture. 

A history of the evolution of the social conditions of the agricultural 
population of Belgium, M. Hfspel (Ann. Gemhlou.r, 28 (1922), Nos. 6, pp. 
181-197 ; 7, pp. 235-247). — This paper traces the stops traversed in the develop- 
ment of political and economic independence and prosperity by the agricultural 
classes in Belgium, touching briefiy upon prehistoric and early Homan agri- 
culture. The transition from collective to Individual landholding systems 
under the Merovingian and CarolJngian kings, the later growth of cities and 
gradual liberation of serfs during the feudal age and the development of rent- 
ing systems and power of purchasing land on the part of the bourgeoisie which 
broke the exclusive monopoly of the nobility and the church in the land, new 
demands for working capital made by Intensive systems of agriculture with an 
attendant extension of metayage and land renting, and the reflections on 
Belgian agriculture of tije French Revolution are described in detail. Finally, 
the developments of the nineties with respect to improved scientific methods in 
agriculture are noted. 
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[The economic sitnation as regards agriculture and the food supply in 
Soviet Russia] (Russ, Econ., 1 (1921), No. 2, pp, S80-S02, 5S5-f)Jf6). — These 
pages set forth the progress of the seizure of land and the distribution of State 
farms In Russia. The state of the food supply is reviewed statistically, and 
the scheme of organization of the commissariat of food supply is briefly out- 
lined. 

The resources and the needs of the French colonial dominions, A. 

MEGGLf: (Le DonuJinr Colonial do la Franco, Ressources et Ses Jlesoins. 
Paris: Com. Natl. ConsciUers Commerce ExtMeur, 1922, pp. VIII-\-344f 
10 ). — This is a compilation of information as to the history and geography, 
means of communication, resources, exports, and organization in general of the 
French colonies, protectorates, and territories under mandate. 

An agricultural survey of the region of Fez, H. Rouppekt ( Aper ^ 
Apricole sur la R^qion de Fez. {Rabat]: Residence G6n. Repub. FranQ. au 
Maroc^ Sert\ Apr.^ 1921. pp. IV-hlH, pl. h tils. 15). — The agricultural geog- 
raphy of this region and of its component administrative divisions is set forth, 
the prlncip«nl crops and live stock and the extent to which they are grown being 
described. 

Report on the working of the cooperative societies in the Punjab for 
the year ending July 31, 1910, M. L. Darling (Punjab Coop. Socs. Rpt., 
1919, pp. [^7]). — This report .supplements information previously noted (E. S. 
R., 41, p. 94). 

Reports on the working of the cooperative societies in the Punjab for 
the years ending July 31, 1020 and 1021, H. Calvert et al. (Punjab 
Coop, y^ocs. Rpts., 1920, pp. .9;? +.5+ LA’ A/; 1921, pp. 8-|-i,?+A^(7/f/). —These 
reports continue information noted above. 

AGRICirLTXIRAI EDUCATION. 

The educational signlflcaiice of the early Federal land ordinances, H. C. 

Taylor (Columbia Univ. Teachers Col. Contrib. Ed., No. 118 (1922), pp. 
IV -^138). — The Ordinance of 1785 is said to he the foundation on which has 
been built the national land system of tlie United States. Education was a 
minor consideration, hut that provision which reserved “ the lot No. 16 of every 
township for the maintenance of public schools within the said township ” set 
a precedent for dedicating public hinds to public education. The history of 
this and other of the early ordinances dealing with the West is set forth !n 
the early chapters of this study, together with an outline of the puriiose and 
the accomplishments of the Ohio Company. 

The so-called Ordinance of 1787 made specific provision for the encourage- 
ment of schools, and that enacted July 23, 1787, definitely granted every section 
16 for the support of public schools in each township and also reserved two 
complete townships for the support of a university in the center of the first 
million and a half acres purchased by the Ohio Company. 

The educational work of the early settlers in the Northwest is briefly de- 
scribed, and ill this connection certain forces retarding it are pointed out. 

Three plans for making land grants for common schools were tried by Con- 
gress. The first one has been mentioned; the second was that used in Illinois, 
by which every section 16 was granted to the State for the use of schools in 
each township; while by the third, first followed in Michigan, every section 
16 was granted to the State for the use of schools, and the State was thus free 
to use the funds derived from these grants to encourage schools throughout the 
State. The last plan became the established policy of Congress. 
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It is held that there was little or no appreciation of the value of the land 
grants for education or interest in their management on the part of the public, 
and that in general the school lands and funds were poorly managed and fre- 
quently squandered. These grants were never adequate for the support of 
schools, and it is held that at times they have appeared to retard the growth 
of public education because they were used as an excuse for withholding other 
means of support. A most interesting educational tendency that has grown out 
of the early laud grants for schools is the present-day policy of making national 
money grants out of the United States Treasury for education, as exemplified 
in the Smith-Hughes Act 

Sixth annual report to Congress of the Federal Board for Vocational 
Education, 1932 {Fed. Bd. Vocat. Ed. Ann. Upi., 6 (1922), pp. Sl-43, 58-85, 
103-238, fiQ8. 3), — Portions of this annual report deal particularly with the 
vocational teaching of agriculture and home economics and the interpretation 
of statistics showing progress. In tliis field home economics part-time and 
evening schools are said to have experienced a notable development in recent 
years. A summary of progress in 1022 is given by States, noting agricultural 
and home economics education. A complete list of publications issued by the 
Federal Board for Vocational Education in 1922 is included. 

Thirty-fifth annual report of the dean and director, 1023 (.V. Y. Agr. 
Col. (ContcU) Ann. Rpt, 35 (1922), pts. 1, pp. 73; 2, pp. 75-173).— Tho two 
parts of this annual report are printed separately. 

I. Administration, resident teaching, and research, A. II. Mann. — This deals 
with the problems of administration, including tbe more important develop- 
ments in the field of resident teaching and agricultural research at the New 
York State College of Agriculture and the Cornell Experiment Station. A 
method developed for the effective training of local leaders or teachers of 
home economics is briefly described. 

The report of the station (pp, 17--G0) is absfraeted sci)anitely on page 604). 

II. The rise and the significance of agricultural extension, M. C. Burritt. — 
This Is a critical review of the origin, development, and present status of exten- 
sion teaching of agriculture and home economics lu New York, together with a 
statement of present methods and their results 

State-Avide activities of the college of agriculture {NchrasJca 8ita. Ciro, 
19 (1923), pp. [75], figs. 11). — The chart and nine State maps presented here 
set forth the organization of the Nebraska College of Agriculture; the regis- 
tration at the university by counties, 1921-22; countieKS and numbers of indi- 
viduals reached by extension activities, including boys’ and girls’ club work; 
the distribution of plans for farm buildings; and data as to animals treated 
for disease in 1022. 

Statistics of cooperative extension work, 1922—23, E. Mfrrttt {JJ. 
Dept. Agr., Dept. Girc, 253 (1923), pp. 19). — This circular summarizes statistics 
relating to sources, amounts, and project allotment of funds used and the num- 
ber and distribution of persons employed in the cooperative extension work in 
agriculture and home economics, compiled from the approved budget state- 
ments in which the State agricultural colleges have outlined their plan of 
work for 1922-23. 

Agricnltural experiment stations of Canada (Canada Y earhook, 1921, pp. 
301-310). — These pages describe briefly the investigational work carried on by 
the Dominion Experimental Farms and stations and present reports on tbe 
colleges and schools of agriculture in Canada by Provinces. 

Health education and the nutrition class, J. L. Hunt, B. J. Johnson, and 
E, M. Lincoln (New York: E. P. Dutton d Co., 1921, pp. XVJn+281, pis. I, 
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figs. SJf). — Tills is a detailod study of the cxporieiir‘es of the Bureau of Educa- 
tional Experiments with nutrition classes in a school in New York City. In 
addition to special provisions for physical diagnosis and care and correction 
where possible, the nutrition class Is said to call for a daily regime of good 
eating habits, abundant food, frequent rest, and constant fresh air. The eii- 
vironniental conditions of the community in which this experiment was car- 
ried out are described, and the procedure and results obtained are discussed 
at length. 

Elementary agriculture, TI .1. Watkus {Boston and London: Qinn d Co., 
J92S, pp. pis. d, figs. 235). — The principal crops, including corn, wheat, 

hay, and pasture grasses, the legumes, cotton, tobacco, and others ; the soil ; 
farm animals; tlie garden ; and the orchard are treated in this elementary text- 
book, and one cliapter is given on marketing and farm organization. Simple 
pra(*ti(‘e exercises and study (pieslions are included with each chapter. 

Agriculture for southern schools, J. P. Duooau {New York: Macmillan 
Co., 1923, rev. cd.. pp. pi. 1. fios. 240). — This is a revision of a text 

previously noted (E. S. U., 20, j). 193). 

Horticulture for schools, A. V. STuiiKNRAircn, M. N. Wood, and 0. J. Booth 
(New Yorl: Marmillayi Co, 1922, pp. XXIIl-\-S25, jds. 8, figs. This is 

iiit(aide(l as a textbook of horth-ultiire for pupils of high-school grade. The 
subject matter and exercises may be covered in one scliool year of tliree recita- 
tion periods and two douide l^d>oralor.v periods a week. The exercises given at 
the ends of the cliapters are of three types: (1) Those that explain or illustrate 
the su)»J(H't matter in tlie text, (2) those that familiarize the pupils with the 
best horticultural practices, and (3) project exercises that require the pupils 
to apply the facts, principles, and methods of procedure in detail to the produc- 
tion and sale of a particular horticultural crop. 

A study of farm animals, 0. S. BnuMn (*S7. Paul, Minn.: Webb Pub. Co.. 
1922, pp. 551, figs. £d/).— This text discusses the feeding, care, and manage- 
ment of horses, cattle, sheep, swine, and poultry, as well as other subjects, such 
as community breeding, wool production, boys’ and girls’ live-stock clubs, co- 
operative live-sto(‘k shipping, poultry culling, and live-stock judging. 

Plays for the country theater, A. M. Dkttmxiond {N. F. Agr. Col. {Cornell) 
Exl. Bui. 53 {1922), pp. 241-312, fig. 1). — A compiled list of plays, pageants, 
and operettas, collections of iilays, periodicals, and elementary manuals is given 
here, with comment. Some especially adapted to tlic country theater are recom- 
ineiHied. 

MISCELLANEOUS. 

Annual rei^ort of the director for the liscal year ending June 30, 1922, 

C. A. McCtte et al. {Delaware Hta. Bui. 133 (1922), pp. 36, figs. 7). — This con- 
tains tlie orgaidisation list, a report of the director including a financial state- 
ment for the fiscal year ended June 30, 1922, and departmental reports. The 
experimental work recorded is for the most part abstracted elsewhere in this 
issue. 

Animal Report of Georgia Coastal Plain Experiment Station, 1920, 
S. H. Stark {Georgia Coastal Plain Sta. Bui. 1 {1921), pp. 22, figs. 11). — This 
contains the organization list and a report of the director on the history and 
work of the station during the year. Tl)e experimental work reported is for 
the most part abstracted elsewhere in this issue, 

Thirty*fourth Annual Report of Massachusetts Station, 1921, S. B. 
IIaskfxl et al, {Massachusetts Sta. Rpt. 1921, pts. 1-2, pp. [5]+79a+J79, 
pis. 5, figs. 12). — Part 1 of this report consists of the organization list, reports 
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of the director and heads of departments, and a financial statement for the 
fiscal year ended June 30, 1921. The exi>erimental work recorded and not 
previously reported is for the most part abstracted elsewhere in this issue. 

Part 2 consists of reprints of Bulletins 201-206 and Technical Bulletin 4, all 
Of which have been previously noted. 

New knowledge: One year’s work [at the Missouri Station], July 1, 

1921, to June 30, 1922, P. B. Mumfoed et al. (Missouri Sta. Bui 197 
(1922), pp. 95, figs. i7), — This contains the organization list, a report by the 
director on the work and publications of the station, and a financial statement 
for the Federal funds for the year ended June 30, 1922. The exi)erlmental work 
reported is for the most part abstracted elsewhere in this issue. 

The agricultural experiment station, and progress In research, A. It. 
Mann (Neu) York Cornell Sta. Rpt. 1922, pp. 47-69). — These pages constitute 
the thirty-fifth annual report of the station, including a summary of its work 
and publications, and a financial statement for the fiscal year ended June 30, 

1922. 

Tliirty-flfth Annual Report of South Carolina Station, 1922, H. \V. 

Baere (i^outh Carolina Sta. Rpt. 1922, pp. 72, figs. 28). — This contains the 
organization list, a financial statement for the fiscal year ended June 30, 1922, 
and a report on the work and publications of the station during the year. The 
experimental features reported are for the most part abstracted elsewhere in 
this issue. 

List of serials currently received in the Library of the U. S* Depart- 
ment of Agriculture (?/. S. Dept. Agr., Dept. Ctre. 187 (1922), pp. V+358 ). — 
This circular lists the 5,586 serial publications (exclusive of those of the U. S. 
Government and the State agricultural colleges and experiment stations) 
received by the Library. It consists of a list of 2,610 titles of periodicals, pre- 
pared by M. T. Olcott, and superseding Library Bulletin 75 (E, S. R., 22, p. 
595) ; a list of 2,976 titles of other serials, such as annual reports and series of 
bulletins, each number of which is a monograph, prepared by E. B. Hawks ; a 
subject list of all periodicals ; and a geographical list. 
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Alabama College and Station. — Two greenhouses ha^e been completed for 
the department of agronomy, materially extending its facilities for pot work 
and similar purposes. 

The department of agricultuial engineering has worked out a plan whereby 
special training wdll be given in the veterans’ rehabilitation work in handling 
farm implements for a two-year period. On the completion of this training, the 
students are to form a (onnection with hardware and implement dealers on a 
commission basis, receiving pay frein the Government for six months so that 
their trade can be established. It is thought that this plan w ill result in develop- 
ing a corps of capable demonstnitors, salesnien, and repair experts throughout 
the State. 

California University and Station. — Sabbatical leave of absence for the 
purpose of travel and study has been granted to S. B. Freeborn, assistant pro- 
fessor of entomology ; W. Metcalf, associate professor of forestry ; G. W. Hendry, 
assistant professor of agronomy ; A. Smith, assistant professor of soil technology ; 
and r>. 11. Iloagland. ass(^»ciate professor of plant nutrition. E. C. Voorhies, 
secretary of the college and assistant professor of animal hnsbandry, has been 
granted five months’ leave for foreign travel. 

Connecticut State Station. — S. T. Scaly, in charge of mos(iuito work, re- 
signed April 1. 

I^urdue University and Station, — ^A large packing sheil and storage cellar 
for fruit, considered to he among the most modern plants of its kind in the State, 
has bei'ii erected on the INIoses Fell Annex farm, operated by the station at 
Bedf(»rd. With a normal crop of from 6,000 to 12,000 bu. of apples from the 
orchards, it has been found necessary to have a suitable building in which the 
fruit may be properly graded and packed, and when necessary, stored to await 
shipment. Fruit growers of the State have also expressed a desire for infor- 
mation on tlu* best methods for liandling their crop, and the building will serve 
as a demonstration, experiments in cool and cold storage being conducted. The 
buildiiig is 68 by 36 ft, the first floor being used as a packing shed. The base- 
ment contains three storage rooms with a ceiling 1 ft. thick and thoroughly 
insulated. Cooling is accomplished by movement of cool air at night, and a 
forced draft is provided when lUKjessary by means of electric ventilator fans. 
An elevator has been installed for carrying fruit to and from the basement. 

During the past four years the horticultural department has cooperated with 
the Indiana Caimers Asscxjiation in the production of high class tomato seed. 
From selected plants the station has produced about 30 lbs. of seed each year, 
and this has been furnished to a representative of the association who has 
planted about 300 acres of tomatoes from which more than 3,000 lbs. of seed 
have been saved and distributed to canners in the State the following season. 
This procedure has given very valuable returns in production and quality. 

During its 1023 session, the legislature amended the county agent law in sev- 
eral particulars. The amended law permits counties to appropriate not to ex- 
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ceod $2 500 for the vrorl: of county aj?enl.s, $1,000 being available for salaries, 
and the remainder for expenses, and permits the appointment of a stenographer 
with the approval of the county council. Reappointments of county agents, 
which Imve hitherto been made annually, may now be reneweil on the basis of 
two years. Salary payments will be made direct to the agents tlirougli the 
university instead of through the county as heretofore. 

The station, extension department, and school of agriculture arc preparing a 
handbook of facts for farmers, county agents, and others. The plan is to 
bring together in brief form a large amount of essential data with reference to 
the farm and home operations so that these may he in readily available form. 
I. J. Mathews, a former county agent, has been engaged as editor for this 
book, which it is hoped to compile by May 15. The book is to be sold at cost. 

Iowa College ami Station. — In ro.^ponse to the sti'ongly expressed desire for 
curtailment of expenditures, the osUmates of the State Hoard of Education 
for the college were (‘onsiderahly reduced, in common with those of the other 
State educational institutions. None the less, the college will continue to 
receive its allotment of the previous biennium of $250,000 per annum for new 
buildings, and also new appropriations amounting to $104,288 per annum, 
making its revenues larger than ever before. The increase may he used for 
such purposes as tlie Hoard of Education may decide upon, hut for the first 
year the larger portion will probably he devoted to buildings, and the second 
year to maintenance. A decision has betm reached to erect first a home 
economics building and second a dairy manufacturers’ building. 

II, W. Stacey has been appointed extension professor of rural sociology. 

Massachusetts College and Htation. — Samuel T Maynard, one of the 
pioneer horticultural educators in this country and widely known as a writer 
and expert on horticulture and landscape gardening, died at Northhoro, 
March 81, at the age of 78 years. Professor Maynard was a graduate of the 
college in its second class, that of 1872, and served continuously on the instruc- 
tion staff until his retirement in 1802. In 1878 he became professor of botany 
and liorticulture, and two years later professor of horliculturo and horticul- 
turist. During his long service he constructed and equipped the plant houses 
of the college, still considered by expert.s remarkable examples of pioneer 
gn'enhouse construction, and was largely responsible for tiie eaidy planting and 
development of the college grounds, the orchards, and the vineyards. The 
earliest experimental work in liorticulture was likewise under his direclion. 
He was the author of numerous early liorticultiiral texts, includiug the Practi- 
cal Fruit Grower (1880), Landscape Gardening (1899), Successful Fruit Cul- 
ture (1902), and the Small Country Home (1907). 

Tlie retirement under the State law of W. R. Hart and Dr. Charles Welling- 
ton uj>on the attainment of their seventieth birthdays look place March 81 and 
May 4, respectively. Dr, Wellington had been professor of chemistry since 
1885. Prc'fessor Hart is said to have been the first professor of agricultural 
education in this country, and had served as organizer and head of the depart- 
ment of agricultural education in the college for sixteen years. W. S. Welles 
has been appointed head of the department, and Harry N. Glide professor of 
agricultural education. 

AVillard K. French and Charles H. Gould, assistant professors of pomology, 
re.>igiied April 1 and April 80, respectively. J. S. Hailey and Frederick E. 
Cole, jr., have received appointments in the department of pomology. William 
L. D{)ran has been appointed assistant research professor of botany at the 
Market Garden field station at North Lexington, beginning April IG, filling 
the position recently vacated by W. S. Krout. 
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Michigan College and Station. — The college is asking for a total of $2,300,000 
for the ensuing biennium for new buildings, extension, research, and gen- 
eral improvements, this being in addition to its share under the mill tax 
for operating expenses. Among the items requested are $400,000 for a new 
horticultural building, «$500,000 for a new chemical laboratory, two dormito- 
ries for women to cost $125,000 each, $100,000 for new barns and other farm 
buildings, like amounts to extend the college power plant and for various 
general improvements, $350,000 per annum for extension work, and $50,000 
per annum for research. 

Walter Bradford Barrows, professor of zoology and physiology and curator 
of the museum since 1894, died February 26 at the age of 68 years. He was 
a native of Massachusetts and a graduate of the Massachusetts Institute of 
Technology. His work had dealt especially with birds, and from 1886 to 
1894 he served as first assistant ornithologist in the TJ. S. Department of 
AgricnUiire, also lecturing in economic ornithology at the Maryland Agricul- 
tural College. He was widely known as an authority on bird life, notably 
as regards migrating habits and economic aspects. 

George Starr, a graduate of the college and for the past fifteen years con- 
nected with a commercial seed company, was aj)pointed April 1 associate 
professor of horticultui*e in the station to have charge of plant breeding 
work and the production of improved strains and varieties of vegetables. 

Minnesota University and Station. — The construction of a ru'W dairy build- 
ing has been authorized at a cost of $220,000. 

(diaries Haralson, superintendent of the fruit farm, and Paul L. Miller, 
instructor in agricultural economics, resigned January 1. On the same date 
Wylie B. McNeal succeeded Mildred Weigley, resigned, as professor and chief 
of tlie division of home economics Kayraond E. Lubbehusen became assistant 
))athologist in veterinary medicine, Edward 0. Johnson instructor in agri- 
cultural economics, and Frank M. Eaton assistant in the station. 

Montana College and Station. — Because of insufiicient State revenues, the 
a})pr()priatioii hills passed liy the legislature for the ensuing biennium were 
i*educod from 5 to 20 per cent by the governor. The college receives 
$323,156.75 per annum, the station $98,921.25, the substations $42,120, and 
the (‘Xl elision service $111,647.16. Action was also taken by the legislature 
restricting expenditures from State funds to an amount sufficient to make up 
the allotted appropriations only after all receipts from other sources, in- 
cluding the Federal funds, had been exhausted. This action has the practical 
effect of reducing the station appropriations by $25,000 per annum and the 
substation and grain laboratory funds by about $20,000 per annum. 

H. R. Sumner, assistant professor of agronomy in the college and assistant 
agronomist in tlie station, resigned January 1 to accept a position in the 
Kansas College, and has been succeeded by Irving J. Jensen, instructor in 
agronomy. Earl Norman Bressman of the New Mexico College and Station has 
also been appointed assistant professor of agronomy and assistant agronomist. 

New Jersey College and Stations. — The ap])roprialions granted to the sta- 
tions by the legislature aggregate $279,150. Of this amount $80,000 is for 
salaries, wages, and maintenance; $15,000 for publications; $18,000 for mos- 
quito extermination ; $6,000 for the oyster investigations ; $20,000 for poultry 
husbandry studies; $8,500 for seed inspection; $3,000 for experimental work 
with vegetables ; $1,000 for the inspection of Insecticides ; $70,000 for extension 
work, an Increase of $5,000; $5,000 for cranberry investigations; $10,000 for 
egg-laying and breeding contests; $12,000 for special experimental work with 
potatoes, sweet potatoes, and tomatoes; $2,500 for other experimental work in 
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vegetable production; $2,500 for experimental work with small fruits; $2,000 
for the inspection of legume inoculants ; $6,000 for poultry exhibitions and pre- 
miums; $5,000 for sewage studies; $8,500 for a study of root rot of peas; and 
$3,000 for apicultural investigations. The College of Agriculture receives 
$45,000 for its long course and $25,000 for its short course work, as well as 
$11,500 for the maintenance of various buildings. An allotment of $7,000 is 
made for the purchase of a 23-acre tract adjoining the present college farm. 

Ground was broken March 31 for the new dairy and animal husbandry 
building. This will be a 2-story and basement structure 105 by 83 ft. The 
first floor will contain suites of oftices for the two departments, an auditorium 
for large classes or farmers’ meetings, and rooms for dairy processing and 
manufacturing laboratories. The second floor will consist mainly of classrooms 
and laboratories for Babcock test work, dairy bacteriology, and dairy chemis- 
try. A feeds laboratory will be located In the attic, and tlie basement will 
contain a meat cutting laboratory and meat refrigeration equipment. Special 
attention will be given in the new building to facilities for market milk pro- 
duction and ice cream making. An appropriation of $150,000 is available for 
the construction of this building and $50,000 for its equipment. 

Unit courses of one week each have been given at the College of Agriculrure 
this spring for the first time. In March a one-week course in tractor operation 
was ofTcred, with two clitTeront groups of students and a total attendance of 31. 
Tlie first unit of a course in beekeeping was also given during the same month, 
and this will be followed by a third unit of one week during the summer and 
a final unit in the late fall. It is planned to continue this type of Instruction 
in the future. 

H. J. Baker, director of extension at the Connecticut College, has been ap- 
pointed director of extension, succeeding the late director, L. A. Clinton. 

New Mexico College and Station. — J. C. Ov(‘ri)cck has been appointed pro- 
fessor of agronomy and station agronomist, succeeding K. N. Bressinan Feb- 
ruary 1. 

Ohio State University. — The new group of animal husbandry buildings has 
now been completed. The buildings consist of a horse barn, beef cattle barn, 
dairy barn, and sheep barn, forming the nucleus of a rectangular central group 
120 ft. in width and 800 ft. in length. A judging pavilion will eventually com- 
plete the rectangle. 

The horse barn is 40 ft. wide by 144 ft. long, with two wings each 20 by 00 
ft., and has been designed essentially as a breeding barn. The sheep liarn lias 
a center 34 by 60 ft. flanked by wings 26 by 76 ft., and contains a judging 
ring. The beef cattle barn is 44 by 108 ft., with two sheds 20 by 100 ft. each 
and a silo, accommodates 40 animals in stanchions, and has numerous box 
stalls and pens. The dairy barn is somewhat narrower, 36 by 168 ft., with 
additions for young stock, a milk room, and two silos. 

The barns are similar as to type of construction and are equipped with mod- 
ern appliances. In planning the group, some experimental materials and 
forms of construction were incorporated to give opportunity for comparative 
studies of types and methods of equipment, such as stall fixtures, roof mate- 
rials, and silos. 

Utah Station. — three-section greenhouse has just been completed to be 
used by the departments of horticulture, botany, entomology, field crops, and 
bacteriology. 

The station mailing list is being revised. It Is the plan hereafter to discon- 
tinue the sending of publications to a general list, postal card notices being 
used to announce new publications, these to be sent on request. 
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As a new project, the changes eff^ted in the fats, carbohydrates, proteins, 
and phosphorus of wheat in storage are to be studied. The station in coopera- 
tion with the college practice farm is to run a feeding test with horses In order 
to determine the best proportion of hay and grain to feed farm horses doing 
light to medium work. Studies are also to be made of the feasibility of pas- 
teurizing milk for cheese making. 

Virginia College. — Dr. John McHryde, president emeritus since 3907, died 
at New Orleans March 20, at the age of 82 years. 

Dr. McBryde was a native of South Carolina and educated at the universities 
of South Carolina and Virginia. Subsequently he received the LL. D. degree 
from Soutliwestern Presbyterian University in 1884 and the University of 
South Carolina In 1920, the Ph. D. degree from the University of Tennessee in 
1887, and the D. Sc. degree from the Virginia Polytechnic Institute in 1907. 
During the Civil War he serviNl ns on ofheer in the (Confederate Army and later 
in the Treasury Department of the Confederacy. After several years spent 
in farming in Virginia, he was appointed professor of botany and agriculture 
in the llniversity of Tennessee in 1879, serving for three years, when he became 
professor of botany and president of South Carolina College, and from 1887 to 
1891 president of the University of South Carolina and director of the South 
Carolina Station. In the latter year he l>ecame president of the Virginia Poly- 
te(‘hruc Institute and served in this capacity until his retirement. He was an 
important factor in the upl>uildiiig of the institute and among the few surviving 
pioneers in land-grant college education in the South. 

Wisconsin University and Station.— Ikiiiipnient has been installed in the 
series of agricultural greenhouses whereby inet(‘orological conditions can be 
quite clos(‘ly controIle<l. P\)ur rooms, representing in general the various cli- 
matic conditi<ms whicli obtain in Wisconsin during the growing season both 
as to temperature of the soil and air and humidity, w(‘re lilted up last season, 
and these iuive been in oi>erutlon long enough to indicate that temperature and 
moisture variations can be sutliciently regulated fur many purposes. Detailed 
studies in the relation of environment to plant diseases and plant growth can 
now he carried out without waiting for the occurrence of the seasons in nature. 
Work by the d(*partments of agronomy, agricultural chemistry, horticulture, 
applied botany, and plant pathology, as well as coojierative studies 'with several 
bureaus of the U. S. Department of Agriculture, are already under way with 
this new equipment. At present the studies are mostly on seedling blight of 
wheat and corn, cold-resistant corn, onion smut, clover mildew, mosaic diseases, 
and tobacco problems. 

A successful two weeks’ course was held February 5-17 for the special in- 
struction of Swiss cheese makers. There are several hundred of this class in 
the State, but because of their inability to speak English fluently difllculty has 
been experienced in reaching tliom. Another school has been reiiuested for next 
year. 

Laboratory methods were successfully substituted for the conventional ty]>e of 
annual luf^ting at a two-day session of the Wisc'onsin Veterinary Medical Asso- 
ciation, whiCh was recently held with about 100 members in attendance. 

The annual Wisconsin Farmers* and Home Makers’ Week, held at the college 
and station January 29 to February 2, took for its theme “ merchandising, the 
fanner’s way out.” Agricultural economics, rural sociology, advertising, the 
grading of farm products, grain marketing, and other current problems were 
emphasized. 

The bacteriological department has already received orders for the coming 
season for 2,200 packages of alfalfa cultures, 1,130 of cultures for clover, and 
nearly 400 of cultures for other legumes. The use of cultures for clover is 
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growing rapidly in spite of the fact that this legume is so well established in 
the State, and the rapid adoption of this method indicates ho.w much more 
speedily scientlftc methods are now brought into use by farmers than in earlier 
years. 

Construction work on the now buildings at the Ashland Substation is in 
progress. New manure pits are to be built and-tlie present machine sheds com- 
pleted. A wagon shed, hog lioiise, and poultry house are to follow. 

The llrst appointee from the university to a Scnndinavian Foundation Travel- 
ing Fellowship was recently announced as J. A. Anderson, assistant in agricul- 
tural bacteriology and agricultural chemistry. This fellowship carries a stipend 
of .$1,0(X) and i)ermit8 the recipient to study wherever he chooses. In this case 
the Stockholm Experiment Station has been selected for work on fermentation 
problems. 

Wyoming University and Station. — J. A. Hill, wool specialist, who has been 
acting dean and director for several months, has been appointed dean of the 
College of Agriculture and director of the station. 

Conference on Inheritance and Breeding of Cattle. — A conference to dis- 
cuss plans for the furtherance of Investigations on Inheritance in cattle was 
held at the National Research Council In Washington, D. C., on April 27 and 
28. The meeting was called under the joint auspices of the National Research 
Council and the IJ. S. Department of Agriculture. Reports were i)resented on 
the progress of work along this line at various insitutions, and discussion was 
directed especially toward the outstanding problems and plans for future In- 
vestigation. 

It became apparent in the discussion and exchange of ideas that the relation 
of genetics to cattle breeding, while making possible a valuable scientific 
understanding of breeding problems and contributing practices of great eco- 
nomic Importance, was falling short of its possibilities because of incomplete 
and inadequate records and a lack of system and standardisation of methods. 

In order to make fuller use of the information brought out by the discussions 
and to crystallize them into a more usable form, it seemed dosiralile and ad- 
visable to appoint smaller committees to study more completely certain seem- 
ingly more productive jihases of the subject. The work of the committees is 
to be directed along tlie following lines: Formulation of a genetic program in 
cattle breeding; standardization of methods in general record keeping and 
management practices; and standardization of methods for correction for age 
and the like, and methods of taking measurements, {diotographs, and other 
similar data. 

The following were present at the conference: F. R. IJllie of the University 
of Chicago, chairman of division of biology and agriculture, National Research 
Council; from the U. S. Department of Agriculture, E. D. Ball, Director of 
Scientific Work; J. R, Mohler, chief of the Bureau of Animal Industry; E. W. 
Sheets and S. Wright, Animal Husbandry Division ; R. R. Graves, E. B. Meigs, 
and M. H. Porhman, Dairy Division ; and G. Haines, States Relations Service ; 
and from the State experiment stations, J. W. Gowen, Maine; Wt W. Yapp, 
Illinois ; C. H. Eckles, Minnesota ; and L. J. Cole, Wisconsin. 
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About twelve years ago attention was directed in these columns to 
the beginning of activities in (Jreat Britain under the so-called De- 
velopment Act of 1909. This was a comprehensive piece of legisla- 
tion designed jn-imarily to develop the economic resources of the 
kingdom l)y providing funds for their gradual upbuilding over a 
period of years. It represented the first large-scale expenditure on 
tlu*. part of the British Government in aid of agricultural research, 
and its enactment attracted widespread interest. This interest has 
been well sustained during tlie years Avhicli liavc followed, and the 
marked progress which has been made has been the subject of general 
commendation. 

The objects sought in the legislation were not restricted to the 
fostering of agi'iculture alone. They included tlio ‘‘ promoting of 
scientific research, instruction, and experiments in the science, 
methods, and practice of agi’iculture (including the provision of 
farm institutes), the organization of cooperation, instruction in 
marketing ju’oduce, and tlio extension of the provision of small hold- 
ings, and the adoption of any other measures whicli appear calcu- 
lated to develop agriculture and rural industries.’^ Similar pro- 
vision was also made for forestry through experiments, the teaching 
of methods, and the actual ])urchase and planting of land, and also 
for the reclamation and drainage of land, the general improvement 
of rural transportation, the construction of harbors and inland navi- 
gation, the development and improvement of fisheries, and for ‘‘any 
other purpose calculated to promote the economic development of 
the United Kingdom.” 

The administration of the act was entrusted largely to a board of 
five development commissioners appointed for terms of ten years 
each. To this board, subsequently enlarged to eight members, Avas 
given authority to approve either grants or loans for the purposes 
specified. No operations were to be conducted by the board itself, 
but the funds were to be expended by some Government department, 
such as the Ministry of Agriculture and Fisheries, or the Board of 
Education, an educational or other public institution, or an associa- 
tion of persons not trading for profit. 
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Under the original plan, an appropriation of £500,000 was to be 
made annually for a term of five years, beginning with April 1, 1910. 
Subsequently the payments wei'e considerably advanced, and a sup- 
plementary grant of £400,000 was made in 1911-12, so that by 1913 
an aggregate of £2,900,000 had lieen received. The fund was consti- 
tuted as a revolving fund, available until expended, and by 1920 had 
been further increased by £041,000 from returns from interest on 
loans and other casual receipts, making a total income to that time 
of over £3,500,000. No further appropriations were voted by Parlia- 
ment until 1919-20, when a grant of £1,000,000 was authorized. This 
amount was not expejided, however, and when renewed in the year 
following, the governmental financial situation was such as to lead 
to a general restriction of all expenditures. In consequence the grant 
was never drawn ujxm, and the funds remained stationary until 
August 19, 1921, when an act was passed rei^ealing the important 
war-time measure known as the Corn Production Act. This repeal- 
ing legislation, while withdi’awing much of the goAa>.rnmental aid 
fj'om agriculture which had been given in the form of subsidies for 
grain production for several years, contained a clause appropriating 
£1,()()(),00() to tlie dcvcloj)ment fund for the fiscal year ended March 
31, 1922. Of this amount £8,50,000 was made available for use in 
England and Wales, and tlie remaining £150,000 in Scotland. These 
sums are being utilized, making the total available amount since the 
inception of the legislation somewhat in excess of £4,500,000, or over 
$ 20 , 000 , 000 . 

The proportion of the fund Avhich has been expended in agricul- 
tural research and allied activities is not easily estimated. The re- 
port of the commissioners for 1921-22 indicated that the advances 
for that year aggregated about £172,000, which corresponds roughly 
with Avhat in this country is supplied under the terms of the Hatch 
Act. It is said to constitute about 85 per cent of the total expendi- 
ture in the United Kingdom from all sources for agricultural re- 
search, and is more than ten times what was available fifteen years 
ago. 

The system followed in the legislation of large lump fund revolv- 
ing ai)propriations for apportionment over a period of years has a 
special interest in our own country because of the strong tendency 
of late in both Federal and State legislatures toward the policy of 
considerably itemized allotments, granted for a single year, and 
often with the requirement that incidental receipts must be deposited 
in the general treasury. The closest parallel to the British system 
in this country is in several of the large private endowments from 
which funds for research are allotted to institutions and individuals. 
Some advantages of the policy in the fostering of research are easily 
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demonstrated, and it is of interest to note that the experience with 
the development fund thus far appears to have been quite satis^ 
factory. 

In view of the large responsibility vested by the act in tlie de- 
velopment commissioners, it is not surprising to find that consider- 
able time was taken by tlicm for the formulation of policies. It was 
soon decided, however, that grants rather tlian loans should be made 
for research, and that (he institutions receiving them should, as a 
rule, be required to supply the buildings and equipment, or in case 
grants were made for these purposes from (lie fund, that they sliould 
be duplicated from other sources. One result of this policy has been 
the raising of upwards of il0O,()()0 from private sources, and in addi- 
tion as the commissioners state, a degree of sustained cooperation 
and interest in the work has been enlisted which would hardly have 
been forthcoming had the State alone provided the funds r(‘quired.” 

In 1911 the conUnissioners outlined a plan for agricultural re- 
search with four main features. The first of these was the establish- 
ment of about fifteen research institutes, most of these to be devoted 
to a specific division of agricultural science and with an aggregate 
allotment of £ 30,000 per annum for maintenance. The second fea- 
ture was the provision of technical advice for farmers in England 
and Wales at a cost of £12,000 by a corps of workm*s attached to 
certain teaching institutions. Thirdly, an allotment of £ 3,000 was 
contemplated for assisting scientific investigations not connected 
with a research institute. The final project was a system of scholar- 
ships for training scientific workers. 

With some modifications, all of these plans were carried into exe- 
cution. The advisory work was organized immediately by dividing 
England and Wales into twelve areas, each served by a college or 
university department of agriculture. The existing agricultural 
faculties of these institutions constituted a nucleus for advisory pur- 
poses, and from one to three special officers were appointed in charge 
of the extension work. Considerable difficulty was experienced in 
finding suitably trained candidates, the older well-qualified men 
seeming to prefer research or collegiate teaching, and at the outbreak 
of the war about one-third of the twenty-four positions were vacant. 
Subsequent appointments increased the personnel considerably, and 
a permanent increase of eight workers has recently been authorized. 

The provision for small grants for specific researches proved pop- 
ular, averaging about fifty applicants annually before the war. 
Ilie funds available for this purpose were ultimately enlarged to 
£5,000 per annum. In 1922 grants were made to investigators at nine 
institutions. The subjects included a large range of inquiry, among 
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them being the fertilizing effects of carbon dioxid, insect fauna of 
soil, silver-leaf disease, green manuring, and a statistical examina- 
tion of milk records. 

The training of prospective investigators was instituted in 1911, 
a total of .‘k) scholarsliips being awarded in the ensuing three years. 
At the beginning of tlie war, no fewer than 9 of this number were 
in Germany, and 22 are known to have served in the British Army. 
In 1920 of the 30 then living, 17 or practically half of the original 
number were employed at research institutes, 4 by departments of 
agriculture, 6 in teaching, and 2 in scientific work abroad. About 
100 papers had already been contributed by this group to scientific 
and technical journals, and the venture was considered as fully 
justifying the expectations of its originators- For the fiscal year of 
1922, the allotment for research scholarships and traveling research 
scholarships was £2,000. 

For the readers of the Record the most interesting featui’e is 
doubtless the chain of research institutes. In 1922 grants aggregat- 
ing £78,000 were provided for work at 14 institutions in England 
and Wales, and about £10,000 for the Eowett Research Institute in 
Scotland. In addition smaller sums were granted for various mis- 
cellaneous projects elsewhere. 

P'or some years before the passage of the Development Act the 
Board of Agriculture and Fisheries had been making plans for the 
systematic development of research, and the establishment of the 
institutes was among the fiivst projects to receive approval. By 1914 
the well-known work at Kot])anisted had been largely extended, and 
new institutes were at work on plant physiology at the Imperial 
College of Science and Technology, plant breeding and animal nu- 
trition at Cambridge University, dairying at Reading, helminthol- 
ogy at Birmingham, entomology at Manchester, agricultural eco- 
nomics at Oxford, animal pathology at the Royal Veterinary Col- 
lege and the board’s own veterinary laboratory, and fruit growing 
ai Bristol, while buildings were being provided for plant pathology 
at Kew and market garden and greenhouse problems at Cheshunt. 

During the war ciforts were made to carry on the essential work 
with such members of the staff as were available, but the majority 
of the male employe-es were engaged in special agricultural investi- 
gations with reference to increased food production. Thus, at Roth- 
amsted the difficulties arising from a shortage of manure were 
studied, and monthly notes prepared for farmers. The Animal Nu- 
trition Institute performed a similar service as regards feedstuffs. 
The Bristol institute worked out some very valuable methods of 
preserving fruits, and in 1918 prepared for the Food Production De- 
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partment about 250,000 lbs. of a new preseiwe in which the sugar 
necessary was obtained from the juice of cider apples. 

Another interesting development of the war was the holding of 
weekly meetings of representatives of the institutes to discuss the 
needs of the current situation. These meetings proved so useful in 
stimulating experimental work that the Ministry of Agriculture and 
Fisheries subsequently organized an advisory council in agiicultural 
re^arch, at which the directors of the institutes and others meet 
periodically. 

The substantial assistance rendered by the fund to institutions 
already in existence is well illustrated in the case of Rothamsted. 
When the first grant, was made, the scientific staff at this institute 
consisted of a director and four other trained workers. The avail- 
able land was practically all under permanent experiments, with 
little margin for new inves^^igations. The laboratories were old and 
in need of renovation, and there were no farm buildings, implements, 
or live stock. By 1920 the farm had been enlargc^d from GO to nearly 
300 acres, and new buildings and equipment provided. The labora- 
tories had been replaced by modern structures, and what is said to 
be one of the best agricultural libraries in the world had been 
secured. The scfientific staff had been increased to 28 university 
graduates, and the total force numbered about 70 workers. Not the 
least important result had been the stimulation of private gifts to 
the institution, these totaling some £16,000. The classic activities of 
Rothamsted with regard to soil fertility have been continued and 
enlarged, and important new work has been added in plant pathology 
through the transfer of certain activities begun at Manchester, 
Birmingham, and Kew. One section of this work also deals with 
entninologj", and a corps of It) workers has been engaged in a survey 
of the microorganisms of the soil. 

Another field in wliich substantial results have been obtained is 
that of animal nutrition. In England this wmrk has been conducted 
mainly at the Animal Nutrition Institute at Cambridge University, 
while in Scotland the Rowett Research Institute has been developed 
in connection with Aberdeen University and the North of Scotland 
College of Agriculture. At Cambridge problems relating to meat 
production, the chemical investigation of feeding stuffs, and the 
physiology of reproduction have been given special attention, and a 
new type of calorimeter has been devised large enough to hold a 
slieep, pig, calf, or .even a small steer or pony, though costing less 
than £500. At the Rowlett Institute an elaborate plant has been con- 
structed, aided materially by a gift of £10,000 and 41 acres of land 
by Mr. John 0. Rowett- A large 2-story laboratory building, a set 
of experimental farm buildings, and other facilities for conducting 
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New micTOphotographs of tbe more common starches, C. B. Fall {Vhem, 
Age [New York], 31 [10^23), No, 1, pp, Sl-SO, fJgs. 11), — Microphotographs are 
given of the following starclies : Wheat, tapioca, buckwheat, potato, rice, navy 
bean, oats, rye, barley, corn, and soy bean. The photographs were taken with 
an ordinary achromatic microscope, using tlie high-power lens and a focal 
length sufheient to give a final magnification of 290. The starches were first 
stained with a dilute aqueous solution of fuchsin. 

The microphotograph of the soy-bean starch is of Interest on account of the 
small percentage of starch in the soy bean and the difliculty in obtaining it sufii- 
ciently free from protein. A satisfactory sample was finally obtained by hull- 
ing the carefully sorted beans by hand, grinding them in an agate mortar to 
pass a No. 17 silk sieve, and extracting the meal suc(‘essively with carbon 
tetrachlorld, distilled water, 10 per cent Na(n solution, 0.2 llCl solution, and 
finally with 50, 70, and 90 per cent alcohol. 

The guava, A. Azadian {Ann, FaLsif,, 15 (11)22), No. 10!), pp. 405-408). — 
Data are given on the composition of the entire fruit, the seed, and the leaves 
of the guava (Psidium guava). The composition of the seeds is given as fol- 
lows: Moisture 10 8, nitrogen 2.14, all>uminoi(ls 15 25, total ash 3, ash soluble 
in hydrochloric acid 2.09, ash Insoluble in hydrochloric acid 0.31, alkalinity of 
the ash as KaO 0.40, tannin 1.38, glucose 0.1, fat 14.3, cellulose 42.4, and starch 
13.25 per cent. The oil extracted from the seeds by a mixture of chloroform 
ether and petroleum ether had the following average composition: Specific 
gravity at 15/15® C. 0.9124, index of refraction (Zeiss) 57.4, iodin number 131.1, 
saponification number 197.1, volatile soluble acids 0.20 per cent, volatile insolu- 
ble acids 0.25, and essential oil 0.27 per cent. 

A comparison between the chemical and physiological characteristics of 
pepsin and rennin, F. Fencer (ffonr. Antcr. Chon. Foo., 4^^ (1923), No. 1, pp. 
249-255).— A brief report is given of an investigation covering a period of 
several years as to the chemical and physical proi)ertles of pepsin and rennin. 

The materials first examined included the glandular layer of the fundus 
portion of hog stomachs and the mucous lining of the fourth stomach of 
young calves, these representing the foundation materials for pepsin and ren- 
nin, respectively. The examination included determinations in the material 
dried at 35 or 40® 0. of petroleum ether-soluhle material, moisture, ash, total 
phosphoric acid, total nitrogen, and total chlorid, and for proteolytic milk 
curdling ami lieim/.static activity. Determinations of inorganic chlorin were 
made on the ash. 

The composition of the desiccated materials was quite similar, except that 
the hog stomachs were higher in both organic and inorganic chlorin. Both 
possessed considerable hemostatic properties, the hog lining clotting 1,()00 times 
its own weight of oxalateU blood in 55 seconds and the calf lining in 80 seconds. 
The proteolytic power of the dry hog stomach lining varied from 1 ; 750 and 
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1 : 2,500, while that of calves was 1 : 350. The curdling power for milk was 
very slight for tlje former and marked for the latter, increasing with the 
acidity from 1 : 200 to 1 : 5,000. 

Purified pepsin preparations were made from the minced ^fresh lining of 
hog stomachs by digestion with acidulated water in suitable proportions. 
Ilennin was prepared from calves’ stomachs, first, by a salting out process, 
and later by a process depending upon the observation that rcnnin is pre- 
cipitated from acid solution on careful neutrali/iation just before neutrality 
to litmus is roaclual, and that the inactive colloidal precipitate thus obtained 
is rendered soluble and active by the addition of dilute acid. Analyses and 
tests of the jnirificd materials are reported. 

The purest pepsin prei^ared in th(‘ present study had a proteolytic power of 
1 : 2r),0(X) In the purified nainin no specific relation soenuHl to exist between 
the milk cuialling and proteolytic activity. Slightly acidulated solutions of 
bolli enzyrns gave the l)inret and olijer protein reactions. On boiling, the pep- 
sin solution became turbid and iieavy fioocnient precipitates separated, while 
the highly active rennins remained clear. It is concluded that both pepsin 
and rcnnin are proteins, tlie former being colloidal in nature and the latter 
a decomposition product of protein of the acid alliumin type. 

An internally heated laboratory vacuum pan, .T. F. Uukwster {In^us. and 
Engin. Chew., 15 (7,W), No. 2, p. 159, fig. i).--Tbe apparatus described may 
be made from two O iri. diameter bell Jans with ground flange and wide mouth. 
One is Inverted to serve as tJie heating pan, vvliile the otiier, fastened to the 
first witli a rublier gasket, is fitted with a stopper containing a tliermometer 
and a bent glass tube leading to the condenser. The mouth of tlie bell jar 
serving as tin* Ixaiting ])an Is fitted with a rubber slojiper through wliich iinss 
the fe(Hl and draw-olT tubes of glass and (lu‘ Icaids of the fint-woiind heating 
coil of A-iii. <*of>[)(‘r tubiiu;. The pan coil may be connected by brass unions 
or nihifcr tubing to the coil of a Fletcher instantaneous water heater or to a 
lielix of (‘opper tubing heated iiy a lUinsen flame. Tlie condenser may he of 
the Soxhlet bail type or of Idock tin or (*oppcr tubing with water jacket. 

A simple chock valve, .1. F. Ihii^wsiFU (Jndufi. and Enght. Chew., 15 (1923) 
No. 1, p. 32, Jig /)"*A simple (*Iu‘ck valve has been devised at the Louisiana 
Sugar Kxiieriment Station for use with the water vacuum pump to prevent 
flooding in case of a variation in water pressure. 

The valve Is made by cutting a llap In the small end of a rubber stopper. 
A hole is then bored through the rest of the stopper for a short piece of glass 
tubing to be connected with the system to be evacuated, and the stopper is 
fitted into a sliort section of glass tubing large enough to permit free play of 
the flap but small enough to hold the stopper securely. The other end of the 
glass tube Is fitted with a one-hole rubber stopper provided with a small glass 
tube by means of which connection is made with the suction pump. 

Electrometric acidinietry and alkalimetry without the use of hydrogen, 
P. A. VAN DEB Meuucn and F. Wilcoxon (TneJus. and Engin. Gheni., 15 (1923), 
No. 1, pp. 62, 63, figs. 3).— As a substitute for the liydrogen electrode in electro- 
metric titration, the authors have obtained satisfactory results with a polished 
platinum wire. If this is immersed in a solution of acid in distilled water and 
connected through a salt bridge with a calomel half-cell of the saturated type, 
the rate of change of potential, as read on a potentiometer, on adding alkali 
increases until neutralization has been effected and then decreases, the point 
of maximum potential being at the neutralization point. It Is said to be pos- 
sible also to substitute for the calomel half-cell a second beaker containing a 
solution of alkali in which a similar platinum wire is dipped. 

48e02~-23 2 
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To (ietermine simply the end point of a titration, the potentiometer Is dis- 
pensed with and the titration conducted as follows: A concentration cell is 
made up consisting of two beakers, one for the solution to be titrated and the 
other for a solutfon of a desired H-ion concentration. These beakers are con- 
nected through a salt bridge, and platinum wires, connected through a tapping 
key to the galvanometer, are placed in each beaker. The unknown solution is 
added until the deflection of the galvanometer changes direction, this repre- 
senting the end point of the titration. 

Titration curves for some common acids and bases as determined by 
the hydrogen electrode, C. E. Davis, E. T. Oakes, and H. M. Salisbuby 
(Indus, and Kngin. Chem,, 15 (192S), No. 2, pp. 182-185^ figs. 14). — Electro- 
metric titration curves, obtained by a carefully standardized method which is 
described in detail, are given for hydrocliloric, sulphuric, and citric acids with 
sodium bydroxid, primary calcium phosphate with sodium hydroxid and with 
sodium carbonate, orthophosphoric acid with sodium hydroxid and with sodium 
carbonate, and sodium carbonate with hydrochloric acid. 

The stability of an N/lOO sodium Oialate solution, E. S. IIojmcins (Indus, 
and Kngin ChenL, J5 (192S), No. 2, p. 1/fD). — To prevent deterioration of n/IOO 
sodium oxalate solution on standing, the addition of 100 cc. of 1:4 sulphuric 
acid to 1 liter of the oxalate solution is recommended. In the author’s experi- 
ence this addition will ])revent the deterioration of the oxalate solution for at 
least two months, even when tlie solution is stored in clear glass bottles and 
exposed to daylight. 

Kapid determination of potash in acid-insoluble silicates, M. M. Green 
(Indus, and Dngin, Cheiti., 15 (1928), No, 2, p. 168), — The method described 
depends upon the assumption that all metals except potassium form alcohol- 
sol uhle iKU'chlorales and consequently that in a solution of the silicate in per- 
ciiloric and hydrofluoric acids the potassium alone is left in insoluble form on 
tlie addition of 97 per cent alcohol. After the first separation with alcohol it is 
necessary to wash the precipitate thoroughly with hot water and reprecipitate 
the potassium by furtlier treatment with perchloric acid and alcohol. This is 
necessary on account of tlie fact that iron and aluminum are held in the first 
precipitate, hut on treatment with hot water are left as insoluble basic salts 
on the filter imper. Analyses in triplicate of 8 samples of silicate by the new 
method are reported and compared with corresponding values obtained by the 
J. Ltiwrence Smith mctiiod. The method is said to he accurate within ±0.2 
per cent, 

. Notes on the determination of ]>hosphorus, G. E. F. Lundell and J. I. 
Hoffxian (Indus, and Engin. Chem., 15 (1928), Nos, 1, pp. 44-47; 2, pp. 171- 
17S). — Tliis paper is concerned chiefly with na^thods for the determination of 
small amounts of i)lios])honis in iron steel, alloy steel, and phosphor bronze 
by its separation as potassium pliosplioniolyhdate and subsequent determination 
by weight as magnesium j)yrop}iosphate, or by titration with alkali. 

The first part deals with general considerations concerning the causcis of 
phosplmrus l(>ss prior to tlie precipitation of the phosphomolybdate, the pre- 
liminary separation of phosphorus as ammonium phosphomolybdate, and the 
final delerinination of phosphorus by both methods. In the second or experi- 
mental part are given data on the determination of phosphorus by the alka- 
limetric method, and the technique of two methods adopted at the U. S. Bureau 
of Standards for the determination of potassium in metallurgical products, one 
an accurate method for use in such work as primary standardization and the 
other a more rapid routine method. Both require preliminary precipitation of 
potassium as phosphomolybdate. For standardization analyses the gravimetric 
method is used and for the other the alkallmetric. 



1928] AGBICULTXJBAL CHEMISTRY — AGBOTEOHNY. 711 

Oontamination of water samples with material dissolved from glass 
contaiuers, W. D. Collins and H. B. Riffenburg (Indus, and Engin. Chem., 
15 (1923) f No. f, pp. 48, 49 1 fif/^ 3 ). — ^The possibility of the contamination of 
water samples collected for analysis in bottles of different kinds through the 
dissolving of material in the glass by the water was studied by analyses of 
soluble material in tap water and distilled water kept in different glass bottles 
for varying lengths of time. 

The results of these analyses showed that the principal changes due to 
standing in contact with poor glass are an increase in the silica and sodium 
and the change of the alkalinity from bicarbonate to carbonate and hydroxid, 
with an increase in total alkalinity corresponding to the sodium. Samples 
of water in resistant bottles will not dissolve enough glass in a month to cause 
any detectable change in these values, while in nonresistant bottles changes 
may sometimes be noted after 24 hours. 

The determi nation of the volume of bread, Aepin and M. T. Pecaud (Ann. 
Falsif., 15 (1922), No. 169, pp. 394-398). — The iiiothod employed by the authors 
for determining the volume of bread in comparative flour studies consists in 
Inst lining in any cracks or crevices in the bread with modeling clay, then 
dipping the loaf for an instant in a solution of rubber in benzene, and 
finally giving it a protective coating by spraying with varnish of cellulose 
acetate dissolved in amyl acetate. The loaf is then suspended, by means of 
an iron rod placed in the end, in a large dish of water provided with an 
outlet leading into a graduated cylinder. To the measured overflow of water 
is added the difference in weight of the loaf before and after immersion, 
this representing the amount of water absorbed by the bread. This method 
is thought to be more accurate than the customary measurement of volume 
by immersing the loaf in a receptacle filled with small seeds and measuring 
the overflow of seeds. 

A new test for acrolein and its bearing on rancidity in fats, W. C. 

PowiCK (bidus. and Engin. Chetn., 15 (1923), No. 1, p. 66). — The test, which is 
reported from the Bureau of Animal Industry, U. S. D. A., is described as 
follows : 

To 1 or 2 drops of dilute acrolein solution in a test tube 1 drop of an 
approximately 3 per cent solution of hydrogen peroxid is added. After 
about 1 minute, b co. of concentrated hydrochloric acid (c. p., specific gravity 
1.19) is added, and the test tube shaken. Finally, 5 cc. of a 1 per cent 
ethereal solution of phloroglucin is added, and the whole shaken. A deep 
red color is immediately imparted to the hydrochloric acid phase, which, on 
spectroscopic examination, shows a well defined, fairly narrow absorption 
band in the yellow-green region. In the absence of hydrogen peroxid the 
red color is not obtained, while when an excess of acrolein is used the con- 
densation product separates as a purple precipitate.” 

It is noted that the test as described differs from the Krels test for 
rancidity in fats chiefly in the use of hydrogen peroxid and the spectroscopic 
examination, and that the color yielded by rancid fats in the Kreis test is 
spectroscopically identical with that obtained with acrolein In the present 
method and probably represents the same substance. 

New qualitative tests for rape and tung oils, A. W. Thomas and C.-L. Yu 
(Jour. Anier. Chem. Soc., 45 (1923), No. 1, pp. 129, ISO).— The test described 
for rape seed oil depends upon the observation that upon decomposing the 
magnesiurp soap from rape seed oil and dissolving the solid acids in 90 per cent 
alcohol a small amount of an acid insoluble in this solvent at 20"* C. is obtained. 
The test for tung oil depends upon the observation that the magnesium soap of 
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this oil is insoluble in 90 per cent alcohol even upon prolonged boiling under a 
reflux condenser. The technique of both tests is described In detail 

The determination of the mixture of arachidic and lignoceric acids in 
peanut oil by means of magnesium soaps, A. W. Thomas and C.-L. Yu (Jour. 
Amer. Ghem. Soc,, 45 (192S), No. I, pp. llS-128). — ^A new method for the quan- 
titative determination of peanut oil, based on the separation of the magnesium 
soaps of saturated and unsaturated acids in 90 per cent alcohol, is described In 
detail, with applications to mixed oils. The method is considered to have the 
following advantages : 

** The constant errors such as are involved in the solubilities of lead soaps in 
other are reduced to a minimum, a direct and more rapid separation of sat- 
urated and unsaturated acids in peanut oil is accomplished without the use of 
a second solvent, higher percentage yields of arachidic-lignocerlc acid mixture 
tlmn those from the ‘ load-salt ether ’ method are obtained, and common vege- 
table oils, Including cold-drawn cottonseed oil, do not interfere with the quan- 
titative estimation of peanut oil at either 20 or 25® C.” 

A rapid method for the determination of salt in oleomargarin and 
butter, F. F. Flanders (InduH. and Enfjin. Chcm., 15 (mS), No. 2, p. 181).— 
In the method described a 3-gra. sample is placed in a small, narrow copper 
funnel made from a 2-in. section of No, 22 gage sheet copper. This Is supported 
on a tripod of No. 18 copper wire and weighed on a torsion balance sensitive 
to 10 mg. The funnel alul tripod are then transferred to the neck of a 300-cc. 
Erlenraeyer flask, the top of the funnel, which projects above the mouth of the 
flask, Is gently warmed with a small flame until tlie fat melts and runs down 
into the flask, and the funnel is then rinsed with 15 cc. of chloroform and finally 
with hot water from a wash bottle, not more than 50 cc. of water being used. 
The solution is finally titrated with n/10 silver nitrate after adding 5 or 6 
drops of 10 per cent potassium dicliromate solution. A blank is run on the 
chloroform, using 50 cc. of water and 5 drops of chromate indicator. 

The detection of salt in stock feeds, H. E. Gensleb (Indus, and Enpin. 
Ghem., 15 (1923), No. 2, p. t5H). — The author states that crystals of common 
salt in stock feeds may he detected accurately and rapidly by the following 
simple test : To 2 cc. of a 5 per cent solution of silver nitrate in a test tube of 
1-cm. internal diameter is carefully added an equal value of the feed, previously 
ground to pass a millimeter sieve. The tube is then slowly inclined, and as the 
liquid is absorbed white patches of silver chlorid ai)pear wherever a crystal of 
salt is present. 

Recent progress in the chemistry of sirups and molasses, F, W. Zerban 
(Indus, and Engin. Ghcm., 15 (1923), No. 1, pp. 1-9). — The topics discussed in 
this survey of recent work on the chemistry of sirups and molasses are new 
sources of sirups, new methods of preparation or purification, nature and 
composition of sirups and molasses, analysis, and utilization. Most of the 
work reviewed has been previously noted from original sources. 

Chemical progress in cane-sugar manufacture, G. L. Spenceb (Indus, and 
Engin. Ghem., 15 (1923), No. 1, pp. 10, 11 ). — The chief contribution of the 
chemist to sugar manufacture in recent years is considered to be along the lines 
of control from the material of equipment to products and by-products. The 
limited use of chemicals in the various processes of manufacture Is attributed 
not to lack of suitable reagents, but to the small possible margin of profit In 
changing existing methods. 

Sauerkraut and its production, E. Le Fevrb (Conner, 55 (1922), No. 2, 
pp. 27-30, figs. 8).— This is a general description of the processes Involved in 
the manufacture, storage, and marketing of sauerkraut. 
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Effect ol salts upon the acid hydrolysis of wood, E. O. Stifiikard and 
W. H. Gatjoek (Indus, and Engin. Chein., 15 (192S), No. i, pp. f>3, 6Jf). — The 
object of this investigation at the U. S. Forest Products Laboratory, Madison, 
Wls., was to find, if possible, a catalyst which might increase the yield of 
alcohol formed by the acid hydrolysis of wood according to the methods de- 
scribed by Kressmann (E. S. R., 47, p, 113)^ 

About 70 experimental hydrolyses were made, in which a large number of 
inorganic salts and two of the naphthalene sulfonic acids were tried. White 
spruce sawdust was used as the foundation material in each case. After 
about 20 runs had been made with no increase in alcoliol, tiie various changes 
In technique were Introduced, such as a second digestion with the same amount 
of acid, changes In temperature and pressure, preliminary treatment of the 
cellulose to break down lignin, the addition of glucose, and the use of hydro- 
chloric instead of sulphuric acid. None of these modifications had an appre- 
ciable effect upon the amount of alcohol obtained. When compared with the 
yield of alcohol by the original method, slightly higher yields were obtained 
with 0.5 per cent magnesium sulphate, 0.5 per cent cobalt nitrate, 0.5 per cent 
ferric sulphate, 1.25 per cent zinc sulphate, 1.25 per cent cobalt nitrate, 0.5 
and 1.25 per cent hydrosulfonic acid, and 1.25 per cent inercnric chlorid, in 
order of increasing amounts, Tiie highest yield was 23.85 gal. of alcohol per 
ton of dry wood as compared with 21.85 with no catalyst. 

Production of acetone, alcohol, and acids from oat and peanut hulls, 
E. B. Fred, W. II. Peterson, and J. A. Anderson (Indus, and Engin. Chem., 
15 (1925), No. 2, p. 12G ), — Oat hulls and peanut hulls, by-products in the manu- 
facture of oatmeal and of peanut butter and oil, respectively, have been sub- 
jected to hydrolysis with sulphuric acid by tiie laocoss previously described 
for corncobs (E. S, R., 45, p. 510), and the resulting sirups fermented with 
Bacillus acetoethyUcum and Lactobacillus pentoaceticus, as reported in the 
above-noted and later papers (E. S. R., 46, p. 208). 

Tlie yield of reducing sugars, calculated as glucose, averaged 26.5 per cent 
for the oat hulls and 7.6 per cent for peanut hulls. The sugars from both 
materials were almost completely fermented by B. acetoethyUcum, yielding 
about the same proportions of acetone, alcohol, and acids as in the case of 
corncobs. On the basis of 100 lbs. of oat hulls, about 8.0 ll)s. of acetone, 7.2 
lbs. of ethyl alcohol, and 1.4 lbs. of volatile acids were obtained. Correspond- 
ing figures for peanut hulls would be decidedly lower on account of the small 
percentage of reducing sugars obtained on hydrolysis. The fermentation with 
L. pentoaceticus was very slow, considerable quantities of sugar remaining un- 
fermented even after 30 days. 

Potash from kelp. — VII, The manufacture of potash salts, J. W. Tub- 
RENTiNE, H. G. Tanner, and P. S. Shoaff (Indus, and Engin. Chem., 15 (1923), 
No. 2, pp. 159--16S, figs. 5). — Tliis continuation of the series of papers on potash 
from kelp (E. S. R., 47, p. 718) deals with the methods and apparatus em- 
ployed for manufacturing potassium chlond from the concentrated brines ob- 
tained from kelp charcoal, and with the manufacturing costs of the process. 
It is considered that kelp brine Is a peculiarly favorable material for the man 
ufacture of a good grade of potassium chlorid. 

METEOBOLOGY. 

Inlluence of the weather on the yield of crops, J. W. {Smith (U. S. Mo. 
Weather Rev., 50 (1922), No. 11, pp. 567-^72, figs. This article briefly re- 
views the progress which is being made in formulating the influence of the 
weather upon crop production, describing especially a method, based on a 
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weather index representing the sum of the effects of unfavorable weather 
during the growing season and upon data for yields, which has given encour- 
aging results in an initial study of the influence of weather on oats and corn 
in Illinois and cotton in South Carolina. 

The daily quantities In which summer precipitation is received, J. S. 
Cole (17. S. Mo, Weather Rev,, 50 {1922), No, 11, pp. 512-515, ftga. )3).— This 
article is briefly summarized as follows: 

“The daily precipitation during the five months from April to August, 
inclusive, for the 12-year period from 1908 to 1910, inclusive, was studied at 
eight stations in the Great Plains and at Washington, D. 0., Nephi, Utah, and 
Moro, Oreg. During 153 days of these months Washington had measurable 
precipitation on 55.8 days, the Great Plains on 41.7 days, Nephi on 26.3 days, 
and Moro on 21.8 days. Within limits, the quantity of precipitation is not 
determined by the number of days on which it occurs. In the Great Plains 
82 per cent of the days having measurable precipitation have 0.5 in. or less 
and 45 per cent have 0.1 in. or less. In quantities from 0.05 in. up to a critical 
point, which is approximately 0.3 in. at Moro and Nephi, from 0.7 in. to 1.1 in. in 
the Great Plains, and 1.2 in. at Washington, the frequency of a given precipita- 
tion is inversely proportional to its amount. Above the critical point the 
decrease In fre(iuency is more rapid than increase in amount. The number of 
precipitations below 0.05 in. increases with decreasing quantity, but not in the 
same proportion.” 

Daylight illumination on horizontal, vertical, and sloping surfaces, H. H. 
Kimbatj. and I. F. Hand (17. 8. Mo, Weather Rev, 50 (1922), No, 12, pp. 615- 
628, figs, 28). — This article summarizes ineaBureiuenls of sky brightness and 
daylight Illumination made during the year ended April G, 1922, the measure- 
ments being made during 10 months in a suburb of Washington comparatively 
free from city smoke and during the other 2 months, one in summer and one 
in winter, in the smoky atmospliere of Chicago. The principal results and con- 
clusions are as follows: 

“ With a cloudy sky the illumination on a horizontal surface is considerably 
more than twice that on a vertical surface, due to the fact that the region of 
maximum brightness is in or near the zenith. 

“ With high sun, as at midday in summer, the Illumination from a cloudy 
sky averages higher than the illumination from a clear sky, except on a ver- 
tical surface facing the sun. This is not the case with low sun. 

“ The maximum illumination from a clear sky on vertical surfaces is a little 
In excess of 1,490 foot-candles, and occurs on surfaces facing tlie sun from early 
June to early September, between the hours of 8.30 a. m. and 3.30 p. m. 

“The minimum illumination from skylight Is on a vertical surface facing 
away from the sun. At Chicago in the smoky Loop District the illumination 
from a cloudless sky on such a surface averages about two-thirds the illumina- 
tion at Washington on a similar surface from a clear sky. 

“The total (solar+sky) illumination generally increases on surfaces sloping 
toward the soutli until the angle of slope reaches 20®, except with low sun 
during the summer months. The maximum Is about 11,000 foot-candles at noon 
in midsummer. 

“At Washington the illumination from a clear sky on both horizontal and 
vertical surfaces varies between 160 and 60 per cent of ttie average values; 
from a cloudy sky, between 200 and 30 per cent; from a sky partly covered 
with white clouds, on a horizontal surface three to four times, and on a 
vertical surface two to three times that from a clear sky; with rain falling, 
about half that from a cloudy sky.*’ 
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The weather of 1922, A. .T. Henky {U. S. Mo. Weather Rev., 50 (1922), 
No. 12, pp. 6//7, 61^H, pis. 2). — The weather of the United States as a whole 
during 1922 is briefly characterized as “warm and moderately dry.” The 
rainfall was heavier than during the preceding year, but its distribution was 
very uneven. A rainy spring and early summer were followed by a period of 
deficient rainfall in more or less restricted areas in the Atlantic Coast States, 
the Ohio Valley, and portions of the Plains States. This shortage of rain 
continued throughout Noveml)er and became acute, especially in portions of 
the Middle Atlantic States. Deficient rainfall was also the rule in the Pacific 
Coast States, especially in Washington and Oregon. An unprecedented flood 
in the Mississippi River Drainage Basin, which culrnlnatod in June, is noted 
below. A flood also occurred in Texas rivers in April and May and in the 
lower Colorado River in southern California in May. ” The tendency to above 
normal temperature which has prevailed on this continent for some time 
continued throughout the year, excepting only the area between the Rockies 
and the Pacific.” 

[Average temperature of the United States during 1922] (U. 11. Dept. 
Agr., Weather, Crops, and Markets, 3 (1923), No. G, p. 121). — A table is given 
which shows the average temperature for the year and the departures from 
normal at various Weather Bureau stations throughout the country. 

” The annual moans ranged from 1 to 3° above normal in all sections east 
of the Rocky Mountains, hut west (►f the nunintalris they were slightly below 
normal in most diKricts. The first three months of the year were abnormally 
cold in the more western States, and February w.us especially cold in the 
Northwest, where the monthly means ranged from 0 to 15*^ below normal. 
March, April, May, and June were persistently warm from the Mississippi 
Vulley eastward, nlthough temperatures, as a rule, wore only slightly nbove 
normal in tlie Gulf districts. Unusually warm weather for the season was 
experienced during March in the Central-Northern States and in May from 
the Ohio and ndddle Mississippi Valleys northwmrd. June was uniformly 
wanner than the average, except at a few points In the Northwest. July was 
the only warm-season month with temperatures below normal in most sections 
of the country, although August was uusoasonably cool in the middle and 
sou til Atlantic areas. September and October were warmer than normal 
throughout the country, except in a very few limited sections, principally in 
the South and far West. November was uniformly cool west of the Rocky 
Mountains, and tlio average December temperature was below normal in the 
more northern States from the Atlantic to the Pacific Oceana. Otherwise these 
months were warmer than the seasonal average, the plus departures from the 
normal being especially high from the lower Mississippi Valley northward in 
November and throughout the southern half of the country in December. 

” While tlie monthly mean temperatures ran quite uniformly above normal 
throughout the year in most sections, they were not unusually high at any 
time, and no prolonged hot spells were experienced. No previous high records 
were broken in any sections of the country, and the maxima were unusually 
moderate east of the Mississippi River. Between the Mississippi and the Rocky 
Mountains some rather high temperatures were recorded, ranging up to 107* P. 
In Kansas and Oklahoma.” 

The spring floods of 1922 In the Mississippi Drainage Basin, H. C. 
Pbankbnpield et al. (V. S). Mo. Weather Rev. Sup. 22 (1923), pp. V-\-29, pis. H, 
figs. S ). — ^Thls report presents “In convenient and compact form data bearing 
upon the causes of the floods, their character, extent, duration, and effects, 
together with such other matters of scientific and general interest as may 
pertain to the subject.” 
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It Is Stated that these floods were epochal in at least two particulars, (1) In 
their extremely general distribution and (2) in the unprecedentedly high stages 
reached in the lower Mississippi lilver. It is estimated that the total losses 
due to the floods amounted to over $17,000,000, and that the value of property 
saved by the Weather Bureau warnings amounted to over $8,000,000. The 
actual loss due to damage to crops is estimated at $276,250. 

Monthly Weather Review {U„ S, Mo. Weatlici' Rev., 50 {1922), Nos. 11, pp. 
567-613, pis. IS, figs. 13; 12, pp. 615-676, pis. 15, figs. 38).— In addition to de- 
tailed summaries of meteorological, climatological, and seismological data and 
weather conditions for November and December, 1922, and bibliographical in- 
formation, reprints, reviews, abstracts, and minor notes, these numbers contain 
the following contributions : 

No. 11 . — Influence of the Weather on the Yield of Crops (illus.), by J. W. 
Smith (see p, 733) ; The Daily Quantities in Wliieh Summer l^recipitation is 
Received (illus.), by J. S. Cole (see p. — ) ; Note on Atiuosplierlc Humidity in 
the United States (illus.), by II. l)eC. Ward; Cause of the Accelerated Sea 
Breeze over Corpus Christi, Tex., by J. P. McAulifl’e; Does the Formation of 
Abnormally Heavy Ice in the Bering Sea Cause Famine in Northern Ja])an? A 
Review, by J. B. Kincer; Notes on Typhoons, with Charts of Normal and 
Aberrant Tracks (illus.), by S. S. Visher; The Changing Arctic, by G. N. Iltt ; 
Birds Storm-swept over the North Atlantic Ocean, by W. E. Hurd; and Moss- 
man on tlie Physical Condition of the South Atlantic during Summer, by JI. H. 
Clayton. 

No. 12 . — Daylight Illumination on Horizontal, Vertical, and Sloping Surfaces 
(illus,), by H. PI. Kimball and I. F. Hand (see p. — ) ; Some lyioteorological 
Aspects of the Ice Patrol Work in the North Atlantic, by E. H. Smith; Polar 
Ice-drift and Sun Sjiots, by G. N. IfCt ; A Review of Geophysical i\lemoirs No. 
39 (Hurricanes and Trojiical Revolving Storms, by ^Irs. E. V. Newnliam, with 
an introduction on The Birth and Death of Cyclones, by N. Shaw), by A. J. 
Henry; Relation of Weather Conditions to Wireless Audiliility (Illus.), by 
M. P. Brunlg; The Connection Between Pressure and Temperature in the 
Upper Layers of the Atmosphere, by W. H. Dines; Average Free-air AVinds 
at Lansing, Mich, (illus.), by C. L. Kay; Relation of (h-op Yields to Quantity 
of Irrigation Water in Southwestern Kansas, by d. B. Kincer, a review of 
Kansas Station Bulletin 228 (E. S. R., 47, p. 629) ; and Tbe Weather of 1922, 
by A. J. Henry (see p. 735). 

Climatological data lor the United States, by sections {IJ. S. Dept. Agr., 
Weather Bur. Vliuiat. Data, 9 {1922), Nos. 11, pp. [188], pis. S, fig. 1; 12, pp. 

pis. fig. i).“”Thcse niiiiibers contain l>ricf sumiiiariCB and detailed tabu- 
lar statements of climatological data for each State for November and De- 
cember, 1922. 

Meteorological observations at the Massachusetts Agricultural Experi- 
ment Station, J. E. OsTUANunn and G. E. Lindskog {Massachuscits Sta. Met. 
Buis. Jf09-Jt10 {1928), pp. Jf each ). — Summaries of observations at Amherst, 
Mass., on pressure, temperature, humidity, precipitation, wind, sunshine, 
cloudiness, and casual phenomena during January and February, 1923, are 
presented. The data are briefly discussed in general notes on the weather of 
«*ach month. 

sons— FEETIIIZISRS. 

Soil survey of Kootenai Ootuity, Idaho, H, G. Lewis and W. A. Denecke, 
JE. {V, *8. Dept. Agr., Adv. Sheets Field Oper. Bur. Soils. 1919, pp. IV +45, pis. 
4, figs. 2, map 1 ), — This survey, made in coo] aeration with the Idaho Experi- 
ment Station, deals with the soils of an area of 515,840 acres covering about 
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two-thirds of Kootenai County In northern Idaho. The area occurs mainly 
In the Rocky Mountain soil region, hut Includes some areas of the Columbia 
River lava flow and of the loessial soils of the northwestern intermountain soil 
region. The area Includes low flat bottom lands, gently rolling to undulating 
outwash plains, rolling to hilly foothills, lilgh, gently rolling plateaus, and rough 
mountainous areas. The larger jjart of the county is said to be well drained, 
but the valley of the Coeur d’Alene River is subject to overflow. 

The soils are of residual, glacial, eolian, and alluvial origin. Including 
rough mountainous land, scab land, muck, and peat, rough stony land, rough 
broken laud, and river wash, 20 soil types of 14 series are mapped, of which 
rough mountainous land and Helnier silt loam cover 33.5 and 12.0 per cent of 
the area, respectively. 

Analyses showing the deposition of lead In the debris from the stamp mills in 
the valley of the Coeur d’Alene River are included. 

Farming the heavy silt loams of central Wisconsin, F. Iv. Mushach {Wis- 
consin 8ta. Bui. SJf7 {1022) ^ pp. 8-36^ figs. 20). — Practical information on the 
proper cultural treatment of the heavy silt loam soils of (‘entral Wisconsin is 
presented in this bulletin. It is stated that heavy silt loam is the most im- 
portant soil type in that region, occui)ying an area of from 5,000 to 0,000 square 
miles. This soil is said to be close textured and to retain moisture to a 
marked extent, so that surface drainage is of primary importance. Plowing 
in narrow “ lands ” with dead furrows connected witii good outlets is recom- 
mended. Plowing to a deptli of 6 in. in tlie fall lias been found most deKsirable 
except wdiere corn is to be raised. Spring plowing has given the liest yields 
ol corn. Neither subsoiling, de(‘p tilling, nor deep i»lowing has been found 
profitable for crops grown in a rotation. These soils are said to be acid and 
require about 2 tous of limestone per acre. In addition, on tlie liasis of fertilizer 
tests reported, tlie growing of legume crops aud the use of manure supiile- 
meuted with phosplmtic fertilizers are practices recommended for pennauent 
fertility. 

Additional instructions for laying out and constructing the Mangiim 
terrace, P. Batn, jk. {Missouri Sta. ihre. 08, 8inp. {1022), pp. 2). — This sheet 
supplements Circular 98 of the station (E. S. R., 44, p. 620). 

Variability of alkali soil, AV. \\ Kkllky {Soil ScA., U {1022), No. 3, pp. Ill- 
189, figs. 4 ). — Studies couduclcd at the Citrus Experiment Station of the Uni- 
versity of California on llie chemical composition of a large number of soil 
samples obtained from a 7~acre tract of alkali soil ar(» reporced. The sanniles 
were takeu to represent the llrst- and second-fool depths, and in a niimher of 
instances the third- and fourth-foot depths also. Tlie tract was divided into iiiue 
plats 100 by 330 ft. in size, and soil samples were taken at intervals of 10 ft. 
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wlietlier a composite sample of an alkali soil can be relied upon unless it be 
composed of a large number of individual samples, each of which was taken 
from an urea in which the variation lies within reasonable limits. 

The potential acidity of soils, O. Arruknius {Soil Sol, U {J922)y No. 5, 
pp. 223-232 ). — Studies conduct(‘d at the University of California are reported 
on the so-called potential acidity of certain soils, which is considered to be an 
important and nearly overlooked factor. 

It was found tliat in some cases there \vas a good correlation between the 
type of titration curve and fertility. A strong buffer action was found to 
indicate a good soil, and a weak one a bad or easily changed soil, provided the 
reaction of tiie soil lies witliin certain limits. Hnmus manuring and cultivation 
are considered to be the two factors for increasing the buffer effect. The re- 
sults are taken furtlier to indicate that the titration of soils may be used for 
the determination of the lime requirement. 

The soil solution, extracted by Lipman’s direct-pressure method, com- 
pared with 1: 5 water extracts, P. S. Burgess (Soil Sd., (1922), No. 5, 
pp. J91-215, figg. Ji ). — In a contribution from the Rhode Island Experiment Sta- 
tion a description of a direct-pressure method for securing sufficient quantities 
of soil solution for analytical purposes is presented, together with a quantita- 
tive chemical study of sucli solutions and a comparison of these results with 
similar data from the same soils obtained by the 1 : 5 water extract method. 

A somewhat detailed descrii)tion is also given of the apparatus, which con- 
sists of properly constructed presses for holding the soils, while heavy testing 
machines supply th€‘ required pressures. The soils used were fine sandy loams 
coming from different parts of California. 

Preliminary experiments showed that the pressures used had no measurable 
effect on soil solubility, and that tliere was no appreciable fining or abrasion 
of the soil particles due to the pressures applied. In experiments with eight 
soils, moistened to but 50 per cent of their total moisture-holding capacities, 
over GO per cent of the water was extracted in five cases, over 52 per cent in 
two cases, and about 45 per cent in one case. Very little solution was secured 
from any of these soils with a pressure greater than 10,000 lbs. per square inch. 

A comparison of tlie soil solutions oldained by tlie two metliods from two 
points of view led to the conclusion that all of the water in soils is free to 
act as a true solvent. 

The comparison also brought out that “ where the ‘ unfree water ' is sub- 
tracted, about twice as much calcium, magnesium, nitrate, and sulphate is re- 
moved in 1 :5 water extracts as is found in tlie soil solutions. The potassium-ion 
determinations show tlie extracts to carry, on an average, 5 times as much as 
Is dissolved in the soil solutions. In the case of phosphates, approximately 35 
limes as much is removed by the excess of solvent Where we do not subtract 
* unfree water,’ but consider that all of the soil moisture is capable of uni- 
formly dissolving soil materials, we find that the average amounts of calcium, 
magnesium, and nitrate dissolved and removed are practically equivalent by 
the two methods, while about 3.5 times as much potassium and 1.7 times 
as much sulphate are removed hy the 1;5 extraction method. The phosphate 
ion is still dissolved in large quantities (over 30 times as much) by the excess of 
solvent” 

A definite relationship was shown to exist between the conductivity measure- 
ments of soil solutions and of 1:5 water extracts of the same soll& These 
data were also In close agreement with the known productivity of the several 
soils examined. Brief mention is made of certain experiments wherein the 
soil-pressure method was found to be of questionable value for securing satis- 
factory quantities of a uniform soil solution with certain soils. 
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Microbiological analysis of soil as an index of soil fertility. — ^II, Meth- 
ods of the stndy of numbers of microorganisms in the soil» S. A. Waks- 
MAN (Soil Sci.t H (1922), No. 4$ PP- 28S-298 ). — In a second contribution to the 
subject (B. S. R., 48, p. 119), studies conducted at the New Jersey Experiment 
Stations on methods for determining numbers of microorganisms in the soil 
are reported. 

It was found that a medium of standard composition should be used con- 
taining no peptone, meat extract, soil extract, or similar material which would 
vary greatly in composition. In addition to the necessary minerals and car- 
bohydrates the medium should contain a definite nitrogen source, like aspara- 
gin, purified casein, or powdered egg albumin. The final reaction of the me- 
dium should be about pll G.2 to 6.8 with an optimum at pIJ 6.5. Sterile tap 
water should be used for making the dilution. The soil should be shaken uni- 
formly for five minutes in preparing the first dilution. 

The original dilution should be 1 : 20 or 1 : 10, high enough to give a ready 
distribution of the bacteria and low enough to allow a representative sample 
to be taken. The further dilutions should be uniform, preferably 1:10 or 
1 : 100. The final dilution should be made in such a manner as to give from 
40 to 200 colonies of microorganisms, excluding fungi, per plate. Where a 
count of soil fungi is wanted, special acid media should be used having a pH 
value of 4 (like raisin agar and special synthetic agar), which, due to their 
nature, do not allow any development of actinomycetes or bacteria, so that a 
low dilution (g'o to of that used for bacteria) can be used. This com- 
bined with a short incubation period will allow a count of fungi Involving a 
comparatively low probable error. 

At least three to five samples, composite if possible, should be taken from 
each soil examined for each determination. At least six to ten plates should 
be used in plating out each sample. These last two points are important where 
it is desired to work out the variability of numbers of microorganisms and 
reduce these to a matheinaticnl standard. The plates should be incubated at 
25“ C. for at least 7 days or at room temperature for at least 15 days, the first 
to be preferred due to uniform temperature. Plates badly overgrown with 
fungi, particularly in case of certain Mucorales, should be discarded from the 
counts. 

The numbers should be computed on the basis of wet soil or soil dried to 
constant weight, in each case stating the moisture content and the moisture- 
holding capacity, or optimum moisture, of the particular soil. The most prob- 
able error of the counts should not be greater than 2 to 2.5 per cent for each 
soil, and not above 3 per cent for each soil sample. 

The effect of reaction on the fixation of nitrogen by Azotobacter, H. W. 
Johnson and C. B. Lipman (Calif. Univ. Puls. Agr. Sci., 4 (1922), No. 12, pp. 
S97-405, figs. S). — Studies are reported which were undertaken to determine 
tlie effect of various H-ion concentrations on the ability of Azotohaoter chroo- 
cocoum to fix nitrogen. A strain of A. chroococcum was used which was iso- 
lated from a California soil and which had previously been found to be very 
efficient in nitrogen fixation and to produce abundant pigment. The reactions 
of the nutritive solutions used were determined by the hydrogen electrode, and 
changes in the reaction during incubation especially were measured. 

It was found that the reaction of the solutions having pH values below 8 
changed very little. No growth occurred below pH 6, and between pH 6 and 
pH 8 there was little change because the solutions were highly buffered. Above 
pH 8 the reaction changed greatly, possibly due to Incomplete reaction of the 
alkali at the time of titration, but more probably due to absorption of carbon 
dioxid by the strong alkali. 
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The amount of nitrogen fixed was not greatly affected by reactions between 
pH values of 6.2 and 8.8, although reactions around pH 7 and 8 seemed to be 
the most favorable. Slight changes outside of these values caused an abrupt 
decrease in fixation. 

Nitrate accumulation under straw mulch, AV. A. Albuecfit {Soil Sd.^ H 
{W22), No, 4, pp. 299-305, figs. 3 ). — Three years’ studies at the Missouri Ex- 
periment Station to determine the effect of a straw mulch on nitrate production 
in a brown silt loam soil of glacial origin and of a fine friable structure to a 
depth of about 8 in, are reported. Pour ^^-acre plates were used. One plat 
was plowed in the spring and during the summer was fallowed and given a 
straw mulch of 8 tons per acre. Two other plats were plowed and fallowed, 
the surface of one being scraped and that of the other cultivated. The fourth 
l)lat was fallowed without plowing and the surface was scraped. 

The data indicate that the straw mulch prevented the accumulation of ni- 
trates in this soil. During the three years of study the nitrate accumulation 
under mulch was never greater than 27 }bs. per 2,000,000 lbs. of soil. With- 
out the mulch this figure went over 200. Comparatively few of the minimum 
determinations of the unmulclied plats went below even the maximum on the 
mulched plat. 

The graphic data show that there was a close reciprocal relation of moisture 
to nitrates, indicating that moisture was an inliihiting factor and is the main 
cause directly or indirectly for the inhibition of nitrate accumulation. The 
mulch is considered to increase the moisture in the soil by increasing absorp- 
tion through lessened run-off' and prevention of evaporation. 

Influence of kind of soil and fertilization on tlie contents of crops in 
nitrogen and ash constituents, J. (3. Maschiiaxjpt {Dept. Land!)., Nijv. en 
Handel [Netherlands], Verskig. Landhouwk. Onderzock. Rijkslandboawproefsia., 
Nos. 25 {1921), pp. 115-129; 21 {1922), pp. 114-12Ji ). — In a further contribu- 
tion to the subject (E. S. K., 41, p. 813), the results of studies conducted dur- 
ing 1918 to determine the influence of polassic and phosphatic fertilization 
on the composition of winter wheat on the experimental soils are presented. 
The fertilizer treatments consisted of nitrogen alone, complete fertilization, 
nitrogen and potash, and complete fertilization with a double application of 
potash. 

The highest total weight of yield was obtained from the jnarsh soil and 
the lowest from the lonm kSoA. The nitrogen content of the wheat from the 
former soil was high and of that from the latter low. Fertilization with potash 
and phosphoric ocid apparently had little Influence on the wheat crop. Tlie 
results of ash analyses of other crops are also reported and discussed. These 
sliowed that clay sf)ils ricli in lime produced crops of beets, for instance, which 
contained less lime than beets grown upon old clay soils almost free from 
lime. Hesults with oats also are taken to indicate that the lime content of the 
crop is practically independent of the lime content of the soil. 

A continuation of the above studies during 1919 revealed the influence of 
the soil on the composition of flax crops. The nitrogen content was highest 
on marsh soil, and in contrast to previous years the phosphoric acid content 
on this soil was also high with tJhe exception of the flax crop. The influence 
of fertilization was in general not very marked. Potash fertilization showed 
the greatest influence on crop stalks on sand, moor, and marsh soils. The 
flax crop withdrew more potash from the soil than is ordinarily considered 
normal. The main difference between wheat and flax in their reactions 
toward the soil was that the wheat absorbed a much greater quantity of 
silica than the flax. 
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Fertilizers, rational and lucrative use, A. C. Gibard {Les Eiigrais, Emploi 
Efiuonn^ ct Lucratif. Paris: JAhr. Agr, Maison Rustique, [1P22], pp. iOS ). — 
This book is a iiiiTTiber of the Nouvelle Blbliothdque du Ciiitivateur series. The 
general subject of fertilizers is introduced by discussions of the soil and plant, 
with particular reference to the nutrient requirements of the latter. Succeed- 
ing chapters discuss calcareous amendments, barnyard manure, nitrogenous, 
potassic, and pliosphatic fertilizers, and mixed fertilizers. A brief section 
de.nls with <!atalytic and radioactive fertilizers, bacterial cultures, and soil dis- 
infection. Final chapters deal with the rational use of fertilizers, the general 
features of fertilizer research, especially in France, and fertilizer regulatory 
work. 

Fertilizer experiments with different new nitrogenous fertilizers, W. von 

Knikuiem {Milt. ])€Ut, Landw QcscU , S7 (1922), No. pp. 654, 655). — Fxperi- 
menls with potatoes and lieets on loamy sand soil to compare ammonium 
sulphate, urea, and ammonium sulphate nitrate as sources of nitrogen are 
briefly described. 

Urea gave tlie best results with potatoes, followed in order by ammonium 
sul])hato and ammonium sulphate T)lirate. The percentage of small potatoes 
in<*r(‘ased as the application {)f nitn)gen increased. The highest application 
of rutr<)gen produced the hiracst crops of both potatoes and beets. On the 
basis of these ext)eriinents the use of urea Is recommended wdiere the cost 
permits. 

Effect of certain calcium compounds and other substances on the yield 
and calcium content of some crops, (). M. Stiedd (l^oil Sn,, 14 (1922), No. 4> 
pp. 255-246). — In a contribution from (ho Kimtucky Expcudincnt Station, pot 
expernnenls in the grctailiouse made on six soils representing four dlll’erent 
types in the State, in an effort to determine wbetlier there was a deficiency 
of nutrient calcium, are reported. Soy beans, sweet clover, alfalfa, and oats 
were grovvii in rotation, following applications of different calcium salts. 

In some instance's the addition of calcium coinpouiuls to these soils increased 
the yield of some crops both in grain and straw or hay or in the a.sh and 
calcium contents. A consuhTuhle variation in the percentages of ash and 
calcium of the same plant, both in grain and in straw (U* hay, was found when 
grown on different soils or even the same soil where diderent treatments were 
given. 

Silica treatments appeared to exert a favorable Influence on the yield of 
soy beans and oats on some soils. Appreciable gains were obtained by the use 
of magnesium silicate in many instances, especially in the yield of some grain. 
These are attributed in part at lea.st to the benefleial influence of the mag- 
nesium, although there was some reduction of the soil acidity by this treatment. 
Where magnesium silicate was applied to the soil, the average calcium content 
of the hay or straw of all crops grown and of the grain of oats was Kwver than 
that by any other treatment. 

The acidity of the soils was materially reduced by some treatments, but It 
is not believed that all of the increased yields could be attributed entirely to 
this fact. A comparison of the averages of calcium with no calcium treat- 
ments showed that the crops obtained by the former usually removed much 
larger quantities of calcium from the soil. This is thouglit to be due probably 
to the fact that, where no calcium treatment was given, the plants were in 
need of an adequate supply of available calcium for growth. 

Calcined phosphatic limestone as a fertilizer, E. Van Alstine (Soil Sri., 
14 (1922), No. 4, pp> 265-281, figs. 5). —Studies conducteil at the New Jersey 
Experiment Stations on the fertilizing value of samples of phosphatic lime- 
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stones taken from several localities in southern Tennessee and subsequently 
calcined are reported. 

It was found that burnt and hydrated phosphatlc limestone is considerably 
inferior to acid phosphate as a fertilizer in either sand or soil cultures. The 
amount of hydrated lime supplied by using burnt phosphatlc limestone in 
amounts corresponding to 400 lbs. of acid phosphate per acre was entirely 
ineffective in correcting the lime requirement of an acid soil. 

Any advantage that burnt and hydrated phosphatic limestone may have 
had over phosphate rock was so slight as to be accounted for by the fact that 
its iron and aluminum contents are lower and are in less Intimate contact 
with the tricalcium phosphate. Pulverized phosphatic limestone was as valu- 
able for soil treatment us any of the phosphatic products obtained in the test 
from the burning of this limestone. 

Silica and silicates in relation to plant growth and composition, C. J. 
SCIIOLLENBEKOKK [SoU Scl, U (1922), No. 5, pp. S47-SG2),—ln a contribution 
from the Ohio Experiment Station, studies are reported which included two 
series of pot experiments and one field experiment on small plats, designed 
to determine the effect of blast furnace slag and other carriers of silica on 
the base content of soils and the assimilation of phospliorus by plants. 

One series of pot experiments included thirty 20-iu. cylinders with 16 
treatments, and was designed to show the effect of silica applied in various 
forms to ail acid silt loam soil with and without calcium carbonate, rock phos- 
phate, or soluble calcium phosphate. Data from two crops of soy beans and 
c»ue each of oats and buckwheat are presented. These showed that silica added 
as air-dry hydrated silica plus dialyzed silica, blast furnace slag, calcium 
silicate, and sodium silicate was assimilated, as sliown by increased percentages 
of plant silica in the crops. The silica was generally increasingly available 
from tlie compounds in the order given. Buckwhejit showed the smallest 
differences in silica content as the result of treatment and oats the greatest. 
Additions of calcium carbonate usually appeared to lessen the amounts of silica 
taken up by the plants. 

Ground blast furnace slag was an effective source of bases and Its silica 
was to some extent assimilated, but conclusive evidence that the silica thus 
added to the plant is of use in enabling the plant to utilize more phosphorus 
from rock pliosplmte was not obtained. Except for buckwheat, calcium silicate 
was also an effective source of silica. The silica from this source appeared to 
(‘uable most of the crops to obtain more iihosphorus when that element was 
added as rock phosphate. 

Pots treated witli various silica comxiounds and soluble phosphates furnished 
no data on which to base conclusions as to the action of silica in phosphorus 
assimilation. A majority of the pots to which additions of silica compounds 
with calcium carbonate were made showed increased yields and phosphorus 
content in the crop as compared with pots receiving calcium carbonate only, 
the soil being the sole source of phosphorus. 

A second similar series of eight cylinders furnished a comparison of the 
(‘ffects of equal weights of slag, precipitated calcium silicate and carbonate 
with and without a complete fertilizer. Seven crops were grown on this series 
of pots, and, with the exception of one season, yields on the pots to which the 
silicates were applied were greater than yields from check pots or those receiv- 
ing carbonate. 

Benefit from calcium carbonate was unmistakable only after the second 
year, but became increasingly noticeable with time. Of the three crops from 
which samples were analyzed, only the soy beans showed any consistent relation 
between silica and phosphorus utilization. With this crop the plants were 
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higher in phosphorus on those pots where silicates were used instead of car- 
bonates. The wheat crop indicated that the opposite was the case, hut low 
yields accompanied the high phosphorus percentages. 

A field test in which finely ground slag applied at the rate of 3 tons per acre 
was compared with half as much limestone, probably somewhat coarser, on 
wheat indicated that the slag caused a slightly larger yield of less well de- 
veloped grain. This is thought to be due to a more abundant supply of avail- 
able nitrogen on the plat to which the slag was applied. The slag caused a 
considerable increase in the silica content of the wheat plant, but the phos- 
phorus content was decreased. 

A note on oxidation of sulphur in Oregon soils, .T. S. .Toffk and H. C. 
McLean {Soil ScL, H jVo. 5, pp, 211-221 ), — Studies conducted fit the 

New Jersey Experiment Stations on the sulphur-oxidizing capacities of eight 
Oregon soils, known for their response to sulphur treatments with consequent 
increases In alfalfa yields, are reported. 

It was found that soils having a low sulphur-oxidizing capo city should re- 
ceive sulphur applications in advance of the growing season. The hiififer ac- 
tion of these soils was measured by the changes in the H-ion c«)iicentrntion 
of the soil extract. Most of the soils investigated did not change materially 
in reaction after having oxidized most of the 250 lbs. of sulphur used. This 
is taken to indicate that elemental sulphur may he apjdied fis a fertilizer to 
these soils without danger of injuring crop production due to the acidity of 
the sulphuric acid formed. (Comparisons of inoculated and uninoculaled sul- 
phur showed that the former is more effective. 

Influence of sulphur oxidation upon growth of soy beans and its clTect 
on bacterial flora of soil, W. Uudolfs {t^oH Sou, H (1022), No, //, pp, 2>}7- 
26S It ), — Studies conducted at the New J(ts(\v E\p(‘riment Stations to de- 

termine whether or not a slightly alkaline soil which produces chlorosis would 
he benefited by additions of sulphur are reported. The soil used was a Han- 
ford tine sandy loam and was divided into two parts, one to be used for plant 
cultures and the other for bacterial studies. 

Small amounts of inoculated sulphur had little or no influence upon the 
change of the H-ion concentration of soil which had received fertilizei’s for 
30 years, but additions of larger quantities lowered the pH values. Tlie in- 
fluence of sulphur oxidation was greater in soil which had received no fertil- 
izers for 33 years, and which was poorer in nitrogen and mineral plant 
nutrients than the first soil. Tlie H-ion concentration increased nearly pro- 
portionally to the sulphur application. Soils receiving rock ]»hosphate in ad- 
dition to the sulphur usually had higher TT-ion c( »n cun ti-at ions than the soils 
receiving sulphur alone. 

Soy bean plants grown in soil treated with Inoculated sulphur were stimu- 
lated by small additions of sulphur, but were injured by larger additions. 
Sulphur added wdth acid phosphate prodiicful the best soy bean plants, while 
those of the series receiving sulphur and rock phosphate were the poorest. 
The root systems of these soy bean plants were stimulated by small quantities 
of sulphur, but depressed by larger amounts. Nodule formation seemed to be 
stimulated by small amounts of sulphur, but decreased numerically with tlie 
increase of the quantities of sulphur applied. 

The phosphorus of Florida soft rock phosphate used in the experiments be- 
came available when a point in the H-ion concentration between pH values 
of from 3.1 to 2.8 was reached. The acidity produced by the oxidation of sul- 
phur In these soils was not sufficient to render appreciable amounts of phos- 
phorus more available, although the acidity produced was harmful to the soy 
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bean plants. It was found in sand cultures that If sufficient acidity Is pro- 
duced to make the phosphorus available the plants are killed. 

Doubt is expressed whether greater beneficial efTects can be expected from 
phosphate and Inoculated sulphur mixtures which have not been ooi||)||^ted 
long enough previous to the application so that the sulphates and free acid 
formed have reacted with the phosphorus of the rock phosphate than from 
rock phosphate alone, unless the soil is in need of sulphur. 

The H-ion concentration became greater in the uncropped soil with sulphur 
additions unlil a certain point was reached; from then on the movement was 
back toward the neutral point. The biological flora, expressed in numbers 
counted on agar plates from soil infusions, were slightly stimulated by small 
sulphur applications, but considerably depressed with larger amounts. The 
formation of sulphates was influenced by the water content of the soil. 

Sulphtir oxidation in inoculated and uninoculated greensand mixtures 
and its relation to the availability of potassium, W. Utjdolfs {Soil Sci., H 
{J022), Ao. 5, pp. SOH-SlOf Jigs. 2 ). — Experiments at the New Jersey Experi- 
ment Stations are reported, which were conducted primarily for the purpose 
of determining the effect of miinociilated sulphur as compared with Inoculated 
sulphur upon the availability of potassium. In the second place, the object 
was to study the possibility of decreasing the large quantities of soil used in 
earlier experiments, so as to make composting of greensand with sulphur more 
practical for the fanner or manufacturer, and In the third place, to determine 
the effect of ammonium .sulphate upon the rapidity with which the potassium 
in greensand becomes available when no soil is used in the mixtures. 

The experiments consisted of composting greensand with sulphur and soil In 
varying proportions and with additions of ammonium sulphate. (Vunmerclal 
sulphur and Penn loam soil were used. The greensand contained a fairly high 
percentage of potassium and hut a trace of calcium. Half of the mixtures 
were inoculated with infusions known to contain sulphur-oxidizing organisms, 
and no sulphur-oxidizing organisms were added to the other half. 

It was found that small amounts of pota.ssiiira are liberated in composts con- 
sisting of greensand and sulphur. No great differences occurred between inocu- 
lated and uniuoculated sulphur-greensand mixtures, because there was con- 
tamination of the unirioculated mixtures. The potassium of the greensand 
was made available at a certain Il-ion concentration lying between the pH 
values 2.7 and 2.1k There was a definite relation between tlie H-ion concentra- 
tion and sulphate formation and the water-soluble potassium. 

Soy bean plants grown in quartz sand and with Shive’s nutridlit solution in 
which composted greensapd was substituted for the potassium of the cultural 
solution were able to make as great a dry weight of tops as in similar cultures 
in which the potassium was supplied in the form of potassium phosphate. 
Soy bean plants receiving composted greensand as a source of potassium ma- 
tured earlier and yielded more seeds than the plants grown In Shive’s cultural 
solution. 

Radioactivity in agriculture, G. M. Tosi {Italia Agr., 59 {1922), No. 11, pp. 
S99~/i05 ). — Following a discussion of the work of others on the action of so-called 
radioactive fertilizers, a senes of plat and field experiments is described in 
which a fertilizer supposed to have radioactive powers was tested on grains, 
alone in different amounts and mixed with one or more different common 
fertilisers. 

When used alone on grain at rates of 75, 100, and 150 kg, per hectare (67, 
89, and IM lbs. per acre) the largest application had a marked depressing 
effect A small increase in yield was obtained with the smallest application, 
but this was considered to be within the limits of experimental error. When 
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used with mixtures of common fertilizers the best results were obtained where 
tlie common fertilizers together constituted a complete fertilizer mixture, and 
the difference between these results and those obtained when a complete fer- 
tilizer was used alone were small. While seemingly a slight benefit resulted 
' from the use of tlie radioactive fertilizer in combination with a complete 
fertilizer mixture, tlie author apparently is not prepared to conclude that this 
benefit is a result of the catalytic or radioactive influence of the fertilizer. 
He expresses doulit as to the value of such materials and suggests that the 
subject reciuires further study. 

Composition of filter press (lime) cake, 8. P. Siieuwood { V . S !. Depi. Agn , 
Dept, Circ. 257 pp. 5 ). — Analvses of a numbc'r of samples ot filter press 

cake produced in the ])r()ress of the manufacture of beet sugar are i)resented 
and discussed, Tlie samples Included fresh cake and %veathered material from 
masses about a year old. 

No marked dilT('rences were found betw<»en the contents of potash, phos- 
phoric acid, ammonia, and calcium in the fre^s]l and the weathered cake. 
The figures also indicjite that 1 ton of average material containing 20 per cent 
of water will yield apiiroxirnately 4,5 Ihs. of ammonia, 8.5 of pliosphoric acid, 
5 of pota.sh, 740 of calcium oxid, and 150 lbs. of organic material. Tims the 
calcium carbonate in 1.5 tons of average filter press cake containing 20 per 
cent of water would l)e equivalent to tlie calcium carbonate in 1 ton of Jiigli- 
grade ground limestone. While the dry material of filter press cake Is thought 
to afford a satisfactory material for the liming of soils, it is stated that the 
otiior fertility constituents, particularly phosplioric acid, are not necessarily in 
available form. 

AGRICTILTTIEAL BOTANY. 

Proof of the power of the wheat plant to fix atmospheric nitrogen, C. 11 

Ltpman and J. K. Tayi.oii (Ncir^icc, 50 (1022), Na 14,50, pp 005, 000),— Thi^ 
autliors claim that 'Wheat plants, under the conditions of their e\periment, 
showed power to fix large quantities of nitrogen from the air. Plants were 
grown in series in jars containing Shivo solution, most of tlie plants being 
harvested at the expiration of six Meeks, hut some of those whieh received no 
nitrogen were alloM'ed to pi*odut*e seed. As a result of tlie cultures it is shown 
that in a number of series of wheat plants grown without nitrogen and witli 
varying quantities of nitrate, definite evidence was adduced that all tlie wlieat 
plants fixed nitrogen from the air. Excluding the nitrogen content of the 
culture solutions at the end of the experiment, there was a gain of nitrogen 
from the air wliich varied in different series of from 18 to 21 per cent of tlie 
total amount of nitrogen found in the plant. 

A series of experiments witli barley is reported in progress, and while the 
experiments are not complete, it Is believed that they Mill yield results similar 
to those obtained with wlieat, 

Mycorrhizas of coniferous trees, W. B. McDougall (Jour. Forestry, 20 
(1922), No. S, pp. 255-260, fujs 5). — Based on material collected at Bar Harbor, 
Mount Desert Island, Me., 1921, tliese studies add two generic determinations 
to the list of fungi known to form ectotrophic mycorrhizas. Both of these be- 
long to the genus Cortinarius. One of these showing a yellow mycelium is 
found on red spruce, balsam fir, and yellow birch, and the other showing white 
mycelium is found on red spruce, balsam fir, and white pine. The structural 
characteristics of the yellow mycorrhizas of red spruce and the white mycor- 
rhizas of balsam fir are given, A unique tubercle-like compound mycorrliiza 
48002—28 3 
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of white pine seedlings is described and figured in cross section. No evidence 
was found to favor the hypothesis that the ectotrophic mycorrhlzal fungi are 
of considerable benefit to the host plants by aiding them in absorbing materials 
from the soil. Ectotrophic mycorrhizas appear to be representative cases of 
antagonistic nutritive conjunctive symbiosis. 

The fungus tissue of an ectotrophic mycorrhiza suggests strongly the tissue 
of a sclerotiuin, which is a structure in which food is stored in preparation for 
the production of fruit. It is regarded as probable that, in a sense, the raycor- 
rhiza takes the place of a sclerotiuin, and as possible that the tubercle-like 
bodies described in this paper are due to a greater tendency to sclerotia forma- 
tion in the fungus concerned than Is true of most mycorrhlzal fungi. 

Growth studies. — I, A quantitative study of the growth of roots, J. H. 
Priestley and A. F. C. H. Evkrshed (Ann, Bot. [Z^ondon], SQ (192t), No. U2, 
pp. 225-2S7, figM. 6). — Tlio aim of tliis work was to obtain data for plant growth 
based upon mass measurements, with a view to ascertaining whether the sub- 
sequent analysis of such data 'would be of value in throwing light upon the 
inner mechanism of growth. 

The experimental results, as obtained from studies on Tradescantia and 
tomato, are presented in tal)ular and grapjiical form with discussion. 

Growth studies.— —TI, An interpretation of some growth curves, J. 11. 
Priestley and \V. H. Pearsall (Ann. Bot. (London], SO (1922), No. 142, pp. 
239-249, figs 4)- — Data recorded above for root growth provide curves showing 
a series of successive inflexions of the S-type so often obtained in growth ex- 
periments. In a brief review of previous work, special attention is given to 
a comparison of this type of curve with that of an autocatalytic chemical re- 
action. It is pointed out that analysis of the physiological conditions involved 
at different stages of growth is apparently a necessary preliminary in the 
interpretation of such growth curves. Such an analysis is attempted for the 
growth of roots after previous consideration of the data available for yeast. 

The early t‘X[)oncntial portion of tlio curve is considered to represent the 
exponential Increase in size of the apical meristem. The mass Increase then 
becomes proportional to time, probably because the supply of rool -forming ma- 
terial is delivered at uniform rate. The final decrease in growth is coordinated 
with the initiation of lateral meristems. It is shown that the hypotheses 
involved give an adequate explanation of the growth of roots at high tempera- 
tures as outlined by Leitch (E. S. R., 35, p, 432), and permit certain assump- 
tions as to the endogenous origin of lateral roots. 

On the absorption of ions by the roots of living plants. — T, The absorp- 
tion of the ions of calcium chlorid by peas and maize, G. M. Hedfern (Ann. 
Bot. [London], 86 (1922), No. 142, pp. 167-114) • — lu view of the various results 
obtained by investigators named in experimentation on the absorption of ions 
by living plants, the author carried out this experimentation with pure strains 
of peas and maize, limited to the absorption of a single salt after being started 
in a modified Crone solution (B. S. R., 18, p. 21), the concentrations used 
being n/10, n/100, n/1,000. 

A result of evidence here tabulated gave support to the view that salt ions 
are unequally absorbed by roots of growing plants. The differences in absorp- 
tion rate are greatly reduced in less concentrated solutions, being almost zero in 
very dilute solutions, which alone affect the plant under normal conditions. 
No evidence in support of periodicity in absorption was obtained. Equilibrium 
In the intake of this single salt by roots of living plants is reached within the 
first 24 hours of exposure to the salt solution in the case of peas, and within 
the first 48 hours with maize. Potassium and magnesium diffuse out from the 
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roots to replace the excess of calcium absorbed, which explains the fact that 
the H-lon concentration of the solution remained approximately the same. 

Culture tests with nutritive solutions with particular reference to the 
importance of the manganese and hydrogen-ion concentration, F. Weis 
{K, Vet. og Landhohgjsk. [Oopcnhagm], 11)19, pp. 239-280, 17 ). — 

Of the nutritive solutions bearing the names of Knop, Crone, and Hansleen 
Cranner, the author found (among other facts detailed) that with oats only 
the first and the last named gave satisfactory results, while with maize only 
the last gave good results, and this not in all instances. H-ion concentration 
showed clearly an Iniluence on tla^ morphological development of the roots. 
The most favorable H-ion concentrations to cultivated plants appear to lie be- 
tween pH 4.5 and 0. 

Tlie curative influence of manganese in regrird to oat dry spot docs not 
appear to he due to the influence of acidity. 

The effect upon permeability of the same substance as cation and anion, 
and changing the valency of the same ion, (). L. IIarek (>4??7cr. Jour. Bot., 
8 (1921), No. 0. pp. liHi-JflO, figs ;2). — Work bearing upon questions raised in 
tlie course of i\ study previously mdod (E. S. K., 47, p. .31) showed chromium 
to have a different initial effect upon the permeability of Laminaria depend- 
ing upon whether it occurs in the cation or the anion of a salt. If In the latter 
the first etTect Is a decrease in resistance, and if in the former an increase. 
E(>rric chlorld causes a greater increase in resistance than ferrous chlorid, 
independent of the H-ion concentration. The difference is thought to depend 
upon the valence. 

Comparative studies on respiration. — XVllf, Respiration and antago- 
nism in Filodoa, (\ J. T.von (Inzer. Jour. Bot., 8 (1921), No. 9, pp. 
figs. 2). — It is said that while provions studies in this series (M S. R., 4S. 
p. 124) have dealt with the rdntion between antagonism and respiration, they 
have not included tissues of liigher plants containing normal amounts of 
chlorophyll, the experiments reported hy Thomas (E. S. II., 41, p. 524) em- 
ploying germinating seeds with little or no chlorophyll. The experiments here 
described as carried out with K. vanadensis wore designed to test the elTects 
of mixtures of solutions of sodium and calcium chlorids on .such tissues. It 
is stated that solutions of NaOl cause an increase in respiration followed by 
a decrease, w^hile solutions of CaCb cause only a decrease. After siifllcient 
exposure both the solutions depress the respiration. In a mixture containing 
99.(55 mols of NaCl to 0.35 of CaCb the rate remains normal, while a mixture 
of 98.(52 mols of NaCl to 1.38 of CaCR causes a great increase in respiration. 
The antagonism curve of NaCl v. Ca( -b is unique in that it has two maxima. 

The diffusion of siilphocyaiilc acid in plants, S. Dezant (^taz. Sper. Agr. 
Ital, 53 (1920), No. 12, pp. ^ 18 - 45 ( 5 ).- -In this portion of the present study 
(E. S. R., 44, p. 825), dealing with a considerable number (23) and variety 
of plants, the author has found sulphocyanic acid only in the crucifers, 12 or 
14 of these yielding the compound in question. 

Pollen and pollen enzyms, .T. B. Baton (Anier. Jour. Bot., 8 (1921), No. 10, 
pp. Although it has been assumed that pollen tubes digest their 

way through the style, little experimental evidence is obtainable as to the 
exact nature of this enzym action, histological examination showing that In 
most instances pollen tubes make their way between the walls of adjacent 
cells rather than through them. It would be natural to expect, therefore, to 
find most frequently not a cytase- or cellulose-digesting enzym, but rather a 
pectinase capable of digesting the pectin of the inner lamella. This has been 
shown to be the case In jbbe experiments here noted. 
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lijighteen species of pollen have been tested for 13 kinds of enzyme. So far 
amylase, Invertase, catalase, reductase, and pectlnase have been found in all. 
Pepsin, trypsin, erepsin, and lipase have been found in some. Cytase was 
doubtfully Identified in six of the eighteen. Tyrosinase and laccase have not 
been found in jiny, and zymase was found only in Siberian crab apple pollen. 

The iiiterrelationsliJp of the number of the two types of vascular bun- 
dles in the transition zone of the axis of Pliaseolus vulgaris, J. A. Hakris 
VA AL. (Amer, Jour, lioL, 8 (J921), No. 9, pp. 425-JfS2, flifa. 2).—N\\ Investigation 
was carried out regarding the interrelationship of the numbers of primary 
double bundles, intercalary bundles, and total bundles at the base of the 
hypocolyl in dimerous and trimerous seedlings of P. vulparis, the results of 
which are detailed. 

Area of vein islets in leaves of certain plants as an age determinant, 
M. U. JOnskjn {Aincr. Jour. 8 {1921) ^ No. 9, pp. pL 1). — This is a 

coiilinuation of previous work (E. S. R., 43, p. 133) with special reference to 
the premises and methods of IJenedict (E. S. R., 34, p. 222). The author em- 
ployed leaves of Berberis nulgarUy B. thunhergi, Gastanen dcutata, Qucicii.h 
a/hfl, Fagm carolnnana, Vitis vulpiuay and Vilis sp. 

The data obtained are considered to show that any study of leaf venation 
made from uncleared leaves is wholly unreliable, as the results herein pre- 
sented do not show a single instance in which the leaf venation might he taken 
as an index of the rehalive ages of the plants in question. No correlation was 
evident between tlie ages as indicated by trunk diauK'ters and leaf vein-islet 
area in the case of F. carohmana , 0. dentata, B. vtilgaris, B. thunbergi, and 
V. vulpim. 

Studies on the path of transmission of phototropic and geotropic stimuli 
in the colcoptilc of Averia, 11. A. Pukdy {K. Donske Vidensh. ^eWc., Biol. 
Meddel, 8 (1921), No. 8, pp. 29, figs. 10). — Kxi)erimentatian is described as 
carried out with A. sativa in studying the path of both phototropic and gco- 
Iropic sliiruili, in order to determine whether or not the position of the incision 
in relation to tiie source of illumination or gravity influenced the transmis- 
sion of tlie stimulus. It is stated that when the plants are placed with the 
incision on tbe side of the coleoptile cither farthest from the source of uni- 
lateral illiiiiiination or on the lower side in an e.xposure to geotropic stimulation 
transmission of the stimulus from the tip to the base Is only slight. Discussion 
is otTered regarding theoi’ctical considerations Involved or implied. 

The loaf-skin theory of the stem: A consideration of certain anatoniico- 
physiological relations in the spermophyte shoot, E. R. Saitmdkus (Ann. 
Bot. [London], 36 (1922), Ao. lJi2, pp. 133-165, figs. 3//).— Having noteil in 
Matihiola incana tU(‘ sharp line of demarcation occurring between the com- 
pletely glabrous hypocotyl and tbe felt-covered plumule, and having made a 
study of many sj)ermoi)hyte seedlings, bringing to light certain anatomical and 
physiological rtdatloiis appearing to furnish a clue to the different character 
of the axis above and below tbe cotyledon node, and probably to throw light 
on the nature of the shoot axis in general, the author has discussed herein 
S 3 ^stematieally the accumulated evidences. 

It is concluded that the surface tissue of the spermophyte shoot axis is of 
foliar origin — that is to say, the leaves are decurrent not only in those types in 
which they obviously appear to be so but generally and probably universally 
throughout the group. This appears to be the case also in some at least of the 
Pteridophyta. In those species which develop a hypocotyl its superficial tissues 
are similarly derived from the cotyledons, and it is, therefore, to the cotyledons 
that we must look for an explanation of its external features. 
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This leaf skin Is formed by a downward growth and extension of the leaf 
l>rimordlum, which keei)s pace with the extension of the central axis in which 
it is fused. The contact edges of these extensi(>ns may bo so adjusted or so 
deeply fused as to show no outward trace, or they may exhibit the charac- 
teristics of potential edges and be demarcated in various ways (by ridges, 
furrows, lines of hairs, or of color). Special cases are indicated. 

The occurrence of adventitious exogenously formed buds on the hypocotyl 
(as In Antirrhhivm orontUmi) appears to show that a shoot can bo formed di- 
rectly from foliar tissue at undifferentiated points without previous mutilation 
or other Injury. Such buds may show a general flooding witli anthocyanin in 
response to the different conditions existing in the embryonic tissue, while the 
parent axis has tlio coloring matter localized in a deflnite region. 

Apogaiiiy and hybridization in some composites and their bearing on 
the constancy of the forms, (). 11. Ostenfeld (7i. Vet. on fjundboliojsk. [t/o- 
penhanen], Aarsskr. J019, pp. 207-219, /o/. /). — Two speeies of Antennaria (A. 
dccipicm and A. ro.^ea imhncnia) , received ns seeds Irom the Edinhiirgli Bo- 
tanical (hardens in 1911, have during cultivation proved apogainoiis like Norih 
Anuudean and Greenland species of the genus. Within the subgeiins Archiera- 
ciuin, the author obtained in lUll om^ deviating Individual from socmN of Ifirra- 
cium trideniatum, this mutation proving constant from tlie start [^‘petition of 
the experinu'nt on a larger s(‘ale in 19H> ga\<‘ out of 1,H)T individuals 4 which 
ai)peared to deviate, hut which base not been sufliciently tried as to hereditary 
conduct In regard to constancy. Mutations aijpeared to occur in the aiM>gainous 
species of Ilieracium. This fact must, it is thouglit, favor tlie prt^servatiou of 
the ])oIymori)hlsm within the genus. 

On hybridization of some speei<*s of Salix, U, S. Ikeno (Aaa. Jiot, \ fAm- 
don^, so {1922), No. Vi2, pp. 175-191). — Ueea])itulat ing Ids lindings as pre- 
viously noted (M S. 11., 40, p. 540), the author oullines his later work, with 
conclusions in some detail. 

I'oIIinatioii of 'ruulhnorvis by 7>. praciltfiliila gives h>hrids as well as H 
ftndf mentis exactly similar to the mother plant. Two kinds of hybrids appear 
in Fi. The one characterized by its densely hairy calkin is called the G-typo; 
the other characterized by its less liairy catkin is called the l\l-1yp(‘, tlie two 
being produced in (he proportions of and 17 p(T cent, respectively. The 
two arc genetically e<uiivalent (hongli they differ externally. The genetic be- 
havior is further outlined witli discussion. 

If parthenogenesis is derived iihylogenetically from normal fertilization and 
if this transition is gradual, *Sf. miiliincrviH may perhaps he regarded as being 
in the way of such transition and in its very beginning. Neither abortion of 
pollen nor decline of sexuality Is to be detected here, which contradicts the 
view often exjiressed that parthenogenesis arises in consoipjeiice of such circum- 
stances. All plants of N. muliinervis produced by apomixls are female. An 
explanation is offered. 

The formation and pathological anatomy of frost rings in conifers 
injur(?d by late frosts, A. S. Kiioaus {V. N. Dept. Apr. Bui 1121 {1922), pp. 
16, plH. 6’).— A study was made of the pathological analomy of late-frost injury 
in a number of species of coniferous trees, the material being collected for the 
most part in the Northwestern States. 

It is claimed that young shoots injured by late frost may cither wilt through 
loss of turgor, or they may be killed outright and replaced by volunteer shoots. 
The structural disturbances initiated by the action of late-frost injury is not 
confined to the shoots then developing, but extends down the stem sometimes 
for a considerable distance below the base of the Injured shoots, or as far as 
the cambium 1ms been Injured by freezing without entailing the death of the 
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stem. The healing process results In the formation of a' brownish ssone of 
parenchyma wood within the growth ring. 

Late-frost injury is said to result in characteristic disturbances in the tissue 
of the growth ring forming at the time of the injury. 

Frost-ring formation may occur in the wood as the result of either late or 
early frosts during the growing season, or from the freezing of the cambium 
when the tree is dormant. Such injury results In weakness of the wood. 

The freezing temperatures of some fruits, vegetables, and cut flowers, 
K. C. Whtght and G. F, Tayloti (F. SI, Dept, Aftr Tful IISS {W23), pp. S).— 
On account of the demand for exact data regarding the tempcTatures at which 
various products freeze, the authors made freezing-point determinations of a 
large number of fruits, vegetables, and cut flowers, and the maximum, minimum, 
and average temperatures at which ice was formed in the tissues are stated. 
These temperatures are considered as danger points lit which it is unsafe to 
hold produce for any length of time, as serious danger of friKst injury exists. 

Some experiments on tlie action of wood on jihotographic plates, 11. S. 
Williamson (Ann, Bot. [London], S6 (1022), No. HI, pp. DI-JOO, pi. 1 ). — The 
present Investigation was undertaken jo ascertain whether tlie ])reviousl.v rec- 
ognized action of certain woods on phot<)grai)lnc plates provides a suitable 
method for determining early the incidence of decay, for recognizing kiln-dried 
wood, or for the identifleation of timbers. In none of these respects did the 
results appear sujlicienlly consistent and reliable for the purpose in question, 
except that (barring a few (’ases of reversal In Scotch pine) it was possible 
by the pliotographic method to confirm the division of the pines Into two 
groups, us already indicated b> nior)>hoh»gical features 

The southeast African flora: its origin, migrations, and evolutionary 
tendencies, ,T. W. r>Kws (Ann Bot. [London], 30 (1922), No. tJf2, pp. 209- 
Southeast Afrii'a lias a flora composed of a troi)ical-subtro])ical element 
and a temperate or mountain element. Tlie study liere Indicated of various 
lines of migration throws light on the origin of tlicse elements and also on 
many questions of evolutionary history. 

While it is considered advisable not to attempt to derive the temperate flora 
as a whole from the tropical, or vice versa, examples are given of tropical 
genera i>roducing species wln’ch have invaded temperate regions, as Rhus, and 
of temperate genera whicli have invaded the Trojdcs, as Pelargonium. 

Inventory of seeds and plants imported by the Ollice of Foreign Seed 
and Plant Introduction during the period from January 1 to March 31, 
1920 (U. S, Dept. Apr., Bur. Plant Indus. Inventory No. 62 (P,)23), pp. 96, 
pis. 8 ). — Descriptive notes are given of 072 items of seeds and plants intro- 
duced during the period covered by this inventory. 

FIELD CEOPS. 

Report on the work of the experiment station of the Swedish Seed 
Association at Holm for the 6«year period 1917-1921, G. Fkicsson (Ave- 
nges Utsadesfeir. Tidskr., 32 (1922), No. i, pp. 18i-209, figs. 5).— The results 
of comparative tests of varieties of rye, wheat, barley, oats, and peas are 
reported in detail in tabular form for each j^ear of the period. The varieties 
tested were, for the most part, newly originated sorts, and data on their yield- 
ing capacity, length of growing period, winter hardiness, and quality of grain 
are presented and discussed. Brief historical notes on the culture of the 
diflerent crops are included. 

The average results of four years showed tliat among 11 varieties No. 0476, 
a strain of Norrland rye, ranked first in yield, with 66.9 bu. per acre, or 23.9 
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per cent above the yield of the check variety. This strain also stood first in 
the yield of straw, with 7,108.7 lbs. per acre, or 11.6 per cent above the straw 
production of the check variety. It had an average growing period of 363 
days, being one of the earliest varieties in the test, and also showed a high 
degree of winter resistance. On the basis of its performance, it is considered 
the best of the varieties under trial. 

Among 6 varieties of selected and improved strains of winter wheat, com- 
pared for five years with Samraetsvete as a standard, No. 0760, a strain of 
Viirmland wheat, produced the best average yield, 52.58 bu. per acre. Tlje 
strain ranking next in yield was No. 0762, originated from Vlisternorrland 
wheat, which produced 49.23 bu. per acre. The average yield per acre of 
Sammetsvete, the check variety which stood third, was 48.52 l)u. No. 0760 
also ranked first in straw production with 3.17 tons per acre, being followed 
by Sammetsvete with 2.90 tons per acre. In winter resistance Sammetsvete 
gave the best results and was followed in their order by No. 0762 and No. 0760. 
The lowest degree of winter resistance was exhibited by No. 0825, Thulevete IT. 
The growing period of all the varieties ranged from 369 to 372 days. 

Experiments with 11 varieties and strains of barley showed that the liigbest 
average yield, 56.93 bu. per acre, was secured from No. 123-09, a strain of six- 
rowed barley wlihli produced 111 per cent more grain than a common standard 
variety grown in comparison. No. 17-09 P produced 55.54 liii. per acre, which 
was 8 per cent above the yield of the check variety. The growing period of 
these two varieties was 85 and 84 days, respectively, and the range for all the 
varieties in the test was from 80 to 88 days. Vega barley, which stood third 
in the yield, stood first In strength of straw. In comparison with two two- 
rowed varieties, Vega, a six-rowed sort, was equal in yielding capacity to Gull 
and superior to Svaiibals barley, as indicated by the average results for three 
years, but in straw production as well as in bushel weight of grain it was 
exceeded l)y theso varieties. Maskin barley, a Norwegian variety, did not 
prove superior to Vega barley, with which it was grown in comparison for 
three years. 

Of 13 varieties of oats tested for five years, No. 01163 d, a strain from a 
re('ent crossbred sort, ranked first with an average yield of 92.48 bu. per acre, 
which was 26 {ler cent above the yield of While Nordsvensk, with which all 
varieties were compared. The varieties or strains ranging next were No. 
01163 b, a strain of Odal; No. 0386, a strain of Guldregn; and No. 01104, a 
strain of Orion oats, which produced 11.8, 11.7, and 10.8 per cent more than 
the check variety, respectively. The growing period of the different varieties 
varied from 88 days for Mesdag to 100 days for No. 01143. The kernel consti- 
tuted 73 per cent of the grain in No. 0386, indicating the smallest percentage 
of hull, and 68.5 per cent in While Nordsvensk with the largest percentage 
of hull of tlie varieties tested. In another serjes of tests in which several 
varieties were compared with Guldregn oats only Seger exceeded the check 
variety in the production of grain. 

Six varieties of peas were tested for five years. No. 0123, a new variety 
of yellow peas originated at Svalof, gave the best yield, 33.23 bu. per acre, 
which was 12.5 per cent above the yield of the clieck variety, Henderson First 
of All. The best yield of vines, 4,303 lbs. per acre, was produced by Angerman- 
land GrSfirt, wjhile No. 0123 yielded only 2,930 lbs. per acre. The growing 
period of the varieties ranged from 96.4 days for No. 0123 and No. 0124, also 
originated at Svalfif, to 101.6 days for the An german land GrSiirt. 

For five years an experiment was in progress with different crops to deter- 
mine their relative productive capacity. The average results of all varieties 
of the different crops showed that winter rye stood first with a grain yield 
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of 3,151*4 lbs. per acre, winter wheat second with 2,624.8 lbs., oats third with 
2,477.6 lbs., and barley last with 2,233.9 lbs. of grain per acre. It is pointed 
out that when the results with oats and barley are diminished by the hull 
content of their grains, oats instead of barley will occupy the last place. 

[Field crops work of the Agricultural Research Institute, Pusa, 
1921-221, A. and G. L. 0. IIowAm M. Hutchinson, G. S. Hendeeson, 
and K, D. Naik {Afjr. Research Inst., Pusat Sci, Rpts., 1921-22y pp, 9-16^ 20, 
21 y 39, 6S-lly 88-92 ). — The progress of earlier work is described (E. S. II., 46, 
p. 727). 

Indigo plants were successfully inoculated with nodule bacilli isolated from 
pea, cowpea, and fenugreek, which in turn were effectively inoculated with the 
indigo nodule bacillus. Fertilizing indigo plants with nitrate retarded or en- 
tirely suppressed lunhile formation. 

Food production In Malaya, F. G. Sfking and .T. N. Mtlsum: (Fed. Malay 
States Dept. Ayr. Pul. 30 (19J9)y pp. 112, pis. 12) —A (liscussion of environ- 
mental conditions in the Federated Malay States and general agricultural 
practices suitable to the growing of field crops. Specific instructions arc given 
for the production of cereals, grasses, legumes, and root crops. 

How to grow iilfalfa, R. A. Oakley and IL L. Wk.stover (T/. aS. 7)r;;d. Ayr., 
Faimcrs' Pul. 1283 (1922), pp. //-fdd, Aos. 10 ). — Tliis suporsedes Farmers’ 
Bulletin 389 (K. S. U., 20, p. 634), rearranging and revising the information 
given. 

Results of cotton variety tests (Alah<t}ua Sta. Circ. '/7 [1923), pp 9 ). — The 
tabulated results of varietal tests with cotton b(*tween 1914 and 1922 show 
early or medium early varieties to lead in north Alabama, with Cook 1010, 
King, Trice, Bottoms, and Acala preferred On wilt-free hind in central and 
south Alabama, Cook selections, Cleveland and Toole strains, College No. 1, and 
Acala are Indicated, wlioreus on land infedod with will in tliese sections only 
wilt-resistant v.arieties, particularly Cook 307-0, resistant strains of Toole, 
Dixie-Triumph, and Dixie-Cook, .should he planted. 

Cotton exx)erinients, 1922, J. F. O’Kklly and R. CowAirr (MiSHiHsippi Sia. 
Circ. If5 (1922), pp. 7).— Lone vMtar with 400 lbs of lint acre, Cleveland 
(Wannamaker) 409 lbs., and Miller 303 lt>s. averaged bigliest in 5 years’ tests 
at the station (E. S. 11., 47, p. 632). Delfos, hlxpress, and Lone Star led in 
acre values. Acala and Lone Star led in values in the 1922 test of standard 
varieties; D. & I*. L. No. 3, Acala No. 5, and Delfos 698 in the comparison of 
standard and recent varieties; and Trice and Delfos selections on hill land. 
Covington-Toole, Tri-Cook, and Cleveland X Lewis (>3 exhibited the greatest 
wilt resistance in a test on infected soil. Ammonium sulphate and sodium 
nitrate made the highest and about equal net gains in tests of nitrogenous 
fertilizers for cotton. 

Annual report of the secretary, Indian Central Cotton Committee, Bom- 
bay, for the year ending August 21, 1922, B. C. Huut (Indian Cent. Cotton 
Com., Pombay, Ann. Rpt. Sec., 1922, pp. 73 ). — ^The activities of IJie organization 
concerning the marketing of and research with cotton in India are outlined 
for the year indicated. 

Torsion constant of cotton hair, J. B. Vinckers (Tcxticlindustrie, 3 (1922), 
pp. 253-258; nbs. in Ayr. Jour. India, 17 (1922), No. 6, pp. 626, 627).— A measure- 
ment of the force required to break a single fiber by twisting, assumed to be 
of practical value, is determined by fixing the fiber in a rotating clamp such 
as in the Schopper twist apparatus, and counting the necessary revolutions. 
It is shown that torsion X diameter is a constant. This may be further elabo- 
rated into the formula: c— torsion /VN, where N is the number (length in 
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meters per gram) of the fiber. The torsion constant so derived with cotton 
was found to be 350 per meter, silk 248, sisal 221, manila 218, Lincoln wool 214, 
Dutch hemp 141, blue flax 130, artificial silk 125, and jute 04. 

The diameter of yarns, ,T. A. Matthew {Jour. Textile Imt., 12 (1921), 
No. 12, pp. 469-472, ////. 1). — The diameter of a yarn is shown to i)e inversely 
proportional to the square root of the count multiplied by the apparent density 
of the yarn. Filling the air spaces of the yarn with oil of low viscosity, re- 
moving the excess oil, and immersing the yarn in a graduated cylinder of water 
gives a measure of the volume of tlie fibers. Then the apparent density equals 
the weiglit of the sample jn grams divided by the volume of the oiled sample 
in cubic centimeters. 

That the diameter of yarns of the same count may vary appreciably ac- 
cording to the source and nature of the material is shown by results obtained 
with the above method. A slight increase of diameter is ai)paront as the twist 
increases. Since the ar)parent density reaches a minimum value, after which 
it increases, there is probably a critical twist factor (about 1.05 to 1.7) at 
which the yarn attains a smooth surface and a full appearance. 

The following apparent densities of yarn of untreated fiber were determined: 
Hemp, middles 0.02, tops 0.01, roots 0.01; half hemp and half tlax 0.04; mixed 
flax 0.00; Oregon flax 0.08; Rmssian dew-retted flax 0.88; Irish dew-retted 
flax 0.00; hemp and ramie mixture 0.80; and Egyptian cotton 0.02. 

llesult.s of fertilizer tests with potatoc^s grown in New Jersey, W. Tl. 
Mauttn i^cecl World, 13 (1923), No. 2, pp. 26, 27, ////.s*. 2). — Fertilize* expCTi- 
ments with potatoes by the N(‘W .J(‘r.s(‘y Stations in cooperation with the V. S. 
Department of Agriculture are desci-ibed, with recommendations for general 
practice. 

Studies of 21 fertilizer mixtures indicated the need of a balanced I’ertillzer 
for the production of maximum yields. Yields wvro about the same with both 
Irish Gobbler and American (liant varieties, where the nitrogen was all de- 
rived from an inorganic .source or eipially from organic and inorganic source.s. 
Very little dift'erence in jdeld wa.s noted between the plats treated with sodium 
uitrate and with ammonium sulphate, but increased scab accompanied the 
extensive use of sodium nitrate. 

Observations on the technique required in field evperiiiKUits with rice, 
H. W. Jack (Fed. Malap Ftates Dept. Ayr. Bui. 32 (1921), pp. 81, plfi. 2).- Pre- 
liminary experiments to determine the optimum size of small plats for accurate 
breeding experiments with rice are re])orted, with a description of the cultural 
methods of the IVLalay with the crop. Tlit' results indicated respective probable 
errors of ±6, ±4, and ±3 per cent hir plats of 20 acre), 40 acre), and 
80 acre) plants under a^ orage dry harvest conditions, and ±8 per cont for plats 
of 40 (^^ acre) under wet harvest conditions. 

Wet paddy planting in Negri Seinhilan, I). II (IiirsT (Fed. Malay Biates 
Dept. Ayr. Bui. S3 (1922), pp. 93, pis. 6). — Tlie areas and yields of rice in the 
State are indicated, with notes on water supply, cultural methods, and the 
causes of low yields. Studies of the probable error in rice experiments have 
been noted earlier (E. S. R., 40, p. 33G). 

Rice requiring six months for matuidty made its greatest growth in the third 
and fourth months, and a spacing of two plants per liill with hills 1 ft. aiiart 
gave best results. The data indicate that rice with a short maturation period 
means small crops. The dry fertilized and wet unfertilized nurseries gave 
yields about equal, whereas returns from wet fertilized and dry unfertilized 
nurseries were comparable but decidedly less than the first mentioned. 

Rock phosphate applied at transplanting materially increased the yields 
and growth of paddy, while superphosphate produced no increase, Sodium 
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nitrate applications at flowering time were without benefit,* whereas tlie reverse 
was noted with potassium sulphate. 

Detailed botanical and agronomic notes are tabulated for Malay hard and soft 
rices and Siamese and Sumatra varieties, and analyses of Malay and Siamese 
varieties are included. Apparently tlie composition hears no striking relation 
to the maturation period. Soil conditions, however, exercise a considerable 
influence. Milling tests indicate a distinct relation between the variety and 
milling quality, the Siamese and Sumatra varieties being generally superior to 
the Malay in this respect. 

A new system of planting sugar cane, M. Calvjno {Rev, Agr,^ Com, y 
Trah. [Oid>a], 7/ {lU2i), No. S, pp. 500-50S, figs. 5 ) .-Three-node cuttings of 
D 74, D 1)9, and I) 108, Ilba, and Cristalina, wntli all buds removed except 
tliose oil tlie middle nodes, and planted with the bud facing upward accord- 
ing to the method of Kulkarui (R S. R., 40, p. 635), gave yields considerably 
in excess of those obtained from cuttings with three buds retained. 

[The wdiidrowdng of] sugar cane {Agr. Research Inst., Pusa, Sci, Rpts., 
1921-22y pp. 27, 28). — In coutiiuiing experiments on the windrowing of cane at 
Pusa (E. S. R., 46, p. 730), P. B. Sanyal observed that the windrowed canes 
were thoroughly wetted by heavy rains, when deterioration of the cane was defi- 
nitely and immediately established. During the previous season the wind- 
rowed canes re(*eived practically no rain and were in good conditions one 
month later. Tliese results confirm conclusions at Peshawar (R S. R., 45, 
j). 343). (’anes windrowed in December, 3931, and receiving 0.85 In. of rain 
deteriorated much more tlian those windrowed a month later and receiving 
only 0.52 in. 

Coimbatore sugar cane seedlings in the lTnil(‘d Provinces, O. Cuakke ana 
♦S. 0. Banek.ikk (Apr. Jovi. India, 17 (1922), No. 5, pp. 41^5-4^'^) • — Rigorous 
tests of seedlings from Coimbatore (E. S. R,, 44, p. C36) produced only one cane 
of merit, ('o 214, which was characterized by early maturity, liigli yield, and 
good sucrose coulent. 

History and seed production of purple vetch, R, McKee {U. Dept. Agr., 
Dept. Virc. 256 (1923), pp. 5, fig. 1). — A brief chrojjological account of the 
introductions, ex])Griinents, and seed production of purple vetch {Yioia 
atropurpurco) , jiarticuhirly in the Pacific Coast States. 

Spring wheat production in eastern Wyoming, A. L. Nelson (Wyoming 
Sta. State Farms. Bui. 1 (1926), pp. 3-12). — Hcsulfs of varietal, cultural, and 
date and rate of seeding trials at the Cheyenne Experiment Farm In co- 
operation with the Office of Cereal Investigations, U. S. D. A., during the 
>ears 1913-1020, inclusive, are reported as applicable to the part of the State 
east of the Rocky Mountains. Tlie average precipitation, 15.17 in., of which 
over three-fourths occurs in the growing and maturing period of the crop, 
is deemed sufficient for profitable yields. See also an earli€>r note by Parsons 
(R S. R., 40, p. 630). 

Erivan, averaging 19.5 bu. per acre, and Kubanka and Acme, with 19.7 bu., 
were the higliest yielding common and durum wheats, respectively, and pos- 
sessed good milling and baking qualities. High yields and rust resistance 
appeared to be closely correlated.- Late April and early May seedlngs have 
given the highest average yields. A 3-pk. rate is recommended. Seeding in 
disked corn stubble is deemed the most economical method of production. 

Winter wheat production in eastern Wyoming, A. L. Nelson (Wyoming 
Sta. State Farms Bui. 2 (1920), pp. 15-22). — Experiments with winter wheat 
at the Cheyenne Experiment Farm from 1913 to 1920, Inclusive, are reported. 
Precipitation in eastern Wyoming Is thought sufficient to produce good average 
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yields of winter wheat. Wliile soil blowing is sometimes injurious to the crop, 
it may be controlled by leaving the land rough or by seeding in stubble. 

Winter wheat seeded in tlie stubble of a spring cereal produced the highest 
average yields. Spring crops to be followed in this manner by winter wheat 
should luaturt* early and witlioiU an aftergrowth. SecMlings should be made 
about September ] at rates of 3 to 4 pk. per acre on fallow and up to 5 pk. on 
stubble. Kanrod produced the highest 3-year average yield, 19.5 bu. per acre, 
and was the most rust resistant of tlie varieties compared. 

Natural hybridization of wheat and rye in llussia, G. K. Mkister {Jour, 
Heredity, 12 {1V21), No. 10, pp. Jf61^70 ). — Mass ai)i)paraiice of natural Fi 
hybrids between wheat and rye was obs('rved at the Saratov, Uussia, hbvperiinent 
Station in plats of Triticmti vulyare ei ijiltionpcnnum, T. viilffare hosliaiiuin, 
and T, vulyare pyrothnT, winter wheat varieties. The plats in whicli many 
hybrids ocrurred were characterized by early ripening, by simultaneous or 
liartially coincident flowering wilh rye, and with a considerable opening of 
the llower glumes in blooming, 'riie great number of hybrids, 20 i)er cent of 
the plants in a plat of T, vulyare ei ythrospenniuu which was characterized by 
low frost resistance, may be attributed to the biological peculiarities of the 
variety. Its Fi h,\l)rids, on the contrary, resemble rye in frost resistance. 

llotanically, the F, \\lieat-r.\e hybrids are intermediate between Secale and 
Tnticum in most of tlieir fealunss, with a tendency to the wlieat habit. Since 
self-pollination did not lake place in tiie hybrids, the seed tound in their stakes 
might be due to pollen from either wheat or rye. Notes are given on the suc- 
ceeding hybrid generations and their resistance to frost and Fumrium mvalc. 

Kighth report of the Montana grain insia‘ction laboratory, C. IVIcKee, 
^V. O. WiiiTCOMii, ami it. F. Kini.ooo [Montana ^^ta, Bui. Vii) {1022), pp. 24, 
Jig. 1 ). — The activities ol tlie laboratory (E. S. IE, 44, p. 1^3) are outlined for 
the 1) ennium ended Juno 30, 1922. A total of 7,289 samples of agricultural 
seeds were tested for purity and germination, and 1,947 samples of grain were 
inspected for grade and dockage. 

Comparisons gave general indications that a laboratory test (F. S. K., 40, 
p. 732) of well-aged field crop seeds will Indicate within 75 per cent the propor- 
tion of seeds in a given lot tliat will produce healthy plants under normal field 
conditions. Newly threshed winter wlusit showed dormancy when tested by 
ordinary laboratory methods, hut not when tested by special laboratory methods 
or when planted in the field. Similar results were secured with spring wheat, 
oats, and barley. 

Alfalfa seed of normal color germinated 55 per cent higher in the laboratory 
than brown seed and 33 per cent higher than green seed from tlie same samples. 
Sweet clover seed of normal color germinated slightly better than green seed 
from the same saiiijiles in both laboratory and field tests. 

Kesults of seed tests for 1922, M. G. Eastman {Ncav Hampshire Sta. Bui. 
207 {1922), pp. id).— Tables show the percentage ol purity and germination of 
301 ofiiclal samples of agricultural seed collected during the year ended June 
1922. 

HORTICULTURE. 

A home vegetable garden, E. M. Fkeeman {New York: Macmillan Go., 1922, 
pp. VI +214, S).— This text, second in the series previously noted (K. S. It., 

46, p. 735), presents in a popular manner information relating to the establish- 
ment and care of a vegetable garden. 

The California vegetables In garden and field, E. J. WiciisoN {8an Fran- 
Cisco: Pacific Rural Press, 1923, 5. ed., rev., pp. 319, pis. 23, figs. 6*).— A fully 
revised and reset edition of the work, previously noted (E. S. R., 38, p. 843). 
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Pollination studies with root crops, E. Jensen (K, og Landhohgjsk. 
[Capenfiagm], AarsHkr. 1921, pp. 180-217, figs. 6). — This Danish paper, with a 
brief English surnniary, deals with pollination studies conducted with various 
root crops during the summer of 1017 at the Royal Agricultural College, Copen- 
hagen. 

Examination of the cliara(*ter of seed obtained as a result of self- and cross- 
pollination indicated that cross-fertilization is the normal procedure in the 
majority ot the root croi)s studied. The two exceptions were the Swede turnip, 
which set seed so frt^oly when inclosed in gauze hoods that the author con- 
clud(\s that solfing must he common in the plant in nature, and the parsnip, 
which also formed abundant seed under similar conditions. It is believed, 
however, that the parsnip, on account of its peculiar blossoming character, is 
adapted for cross-pollination. Rlooming began with protandry, followed by a 
short mixed stage, in turn succeeded by a long female period. Selfing proved 
unsuLisfact(>ry in the mangel, sugar beet, turnip, carrot, and chicory, and in 
the last named plant resulted in the complete absence of seed. In work with 
the sugar beet and mangel tb(' aiilhor found that a higher percentage of seed 
WHS obtained upon the main s' cm than upon the lateral branches. 

Mark<‘t nursery work series, E. J. Elictciier {London: Jienn liros., Lid., 
1921, vols. J, pp. fig^’ /d; 2, pp. l^/]+72, Jign IS; J022, rolfi S, pp. 

[*}14■cv^ figs. 27: I pp. figs. 20; 5, pp. figs. 29; 6\ pp. [Jl-fd.S, 

figs. 2S). — A s(‘ries of small liandbooks on the culture oi imloor and outdoor 
llowers, vegetabh's, and fruits. The titles of the volumes are as follows: 
Glasshouses and the Propagation of Plants, Special Glasshouse Crops, Roses 
for Market, C.arnatloiis and Pinks, Orcbarvl Emit Tree Culture, and Decorative 
Plants, Trees, and Shurbs. 

Trees and slirubs hardy In the British Isles, W. J. Bean {fjondoii: John 
Murray, 192/ , S. cd , free. 1, rids. /, pp. A\[-h088, pis. SO, figs. 122; 2, pp. 

pjft 28, figs. ISO) *In this third edition of the work prcviousl.N noted 
(E S. Pv, !>-, p. brief technical desm’Iptioiis are given of all tlio trees 

and shrubs, liotli indigenous and exotic, found growing in IJie British Isles. 

Fruit hreeding investigations, G. T. Spinks ilnnv. Hnsioi, Agr. and Hart. 
Ucsvarch 8Ua Ann. Rpt-, 1921, pp. SS-JiJ) ~ Continuing a series of reports (E S. 
11., id, J). r>d) uixm Iruil breeding activities at the Long Ashton Station, 
records are firt'seiiled ol the T>arentuge of various crossc's made during the 
y('ar 19121. Observations upon the F 2 plants of eight tomato crosses emphasize 
the Inhentauce of size, shape, and color cliaractm’s in the fruit and size and 
shape in llie truss. In a few instances seed was saved of desirable plants. 

Some observations on the extent of root developmcuit in mature fruit 
trees, G S. J*i:kkn {Unii\ Bristol, Agr. and Bart. Resrarrh Bta. Ann. Rpt., 
1921, pp. 21-82). — Data are presented in this paju'r on the length and the 
depth of penetration of roots of mature cherry, apple, and plum trees grown at 
the Long Ashton Station, 

It was ioiind that fruit tree roots extend to a much greater distance from 
the base of the tree than is usually believed, and It is pointed out that this 
Inrorinalion may have a direct hearing on the manner of distributing manures 
and fertilizers, which materials are freiiuently applied on a restricted area 
surrounding the immediate base of the tree. The major portion of the root 
systems examined wei-e located in the top 20 in. of soil. The sudden change 
from a horizontal to a downward course observed in some roots is believed 
to be due to such possible causes as lack of water, toxic areas of soil, or close 
competition with roots of neighboring trees. 

The apple industry of Pennsylvania, compiled by R. D. Anthony and J. H. 
Waeing (Penn. Dept. Agr, Bui, S69 (1922), pp. 205, figs. 46 ). — A comprehensive 
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report ui)on production and marketing, l)ased on an extensive survey conducted 
by the Pennsylvania State College and the State Department of Agriculture. 

[Grape investigations at the State Experiment Orcliarch Eerri, River 
Murray], G. Quinn and G. Savaoe {Jour, Dept. Agr. ^o. Aust., (7^22), 
7^0, 5, pp. JfOOy JjlO, 416-fijl8y 420-422 ). — Tins paixn-, compi’isjiig the 

second ])art of the third annual report of the station (R. S. II., 47, p. 339), 
presents detailed, tabulated results of fertilizer and pruning tests with various 
varieties of vinifera grapes. 

An introductory note on the history and d(‘velo])ment of the rasidierry, 

E. A. Bunyahd {Jour. Vomol. and If(frt. *Sc? , S {J022), No. f, pp. 5, 6’). --This is 
a brief historical sketch relating to the development of the cultivated European 
raspberry. 

ConiiiH'rcial rasi>berries and their classification, N. 11. GinuiR {Jour. 
Vomol. and Uort.i^m , 3 {1922), No /, pp. 11-35, pis. (>). -This conti’ibution from 
tlie East Mailing Research Station presents the results of a ‘t-yeai* study of 
raspberry varieties, in which it was found that considerable c(»nfusioii exists 
regarding nomenclature. Furthermore, (‘ortain varieties were found to be corn- 
po.sed of distinct strains which often diHerod markedly in their productive 
capacities. In the Raumforth Seedling, for example, on tlie basis of 100 for 
Pyne Royal, the most productive sort, one strain, R, yielded 85 and another 
strain, 0, yielded (udy 58. Growth characters, notably the luiboscence of the 
uptier x)ortion of the young growing canes, were found to be reliable means of 
identitication when used in connection with observations on the fruits. The 
pubescent character was so clearly defined that the author was able to classify 
all varieties into two groups, glabrous and inibescent. The color of the spines 
was also found to be constant and to aid in identification. Observations upon 
wild raspberries indicated that the presence of both glabrous and pubescent 
canes is a natural characteristic. 

The author presents a cla.ssiflcation of varieties based on his observations, 
accompanied by technical descrlf)tions of 40 varieties and strains. In the 
Antwer}), for examiile, seven distinct types were isolated. 

A note on the impurity of raspberry stocks, N II. Giiuim and G. S Pi kkn 
{Jour. Vomol. and Ifort. Sri, S {1922), No. /, pp 1-10 ). — A study of rasfiborry 
collections at the East Mailing and University of Bristol Research Stations 
showed that many varieties are misjiamed or consist of one or more sut)or“ 
ficially similar kinds. It is thought probable that in many instances seedlings 
arising from fallen fruit contribute to the Impurity of stock. Accidental in- 
clusion of one or more plants of a variety naturally i»rolific in cane formation 
may easily lead to the entire replacement of the original kind. Very few, if 
any, of the multiple forms are deemed to be of bud variation origin. Tabulated 
lists included in the text show clearly the indiscriminate use of names; two 
varietal designations, Baumforth Seedling and Red Antwerp, were each found 
to be applied to eight distinct varieties, and many varieties, including Bath 
Perfection and Baumforth Seedling B, were found to be incorrectly named in 
many instances. 

[Experiments with limes] {West Indies Imp. Dept, Agr., Dominica Agr. 
Dept. Rpt., 1920-21, pp. Continuing earlier reports (E. S. R., 40, p. 40), 

information is presented on four seasons’ yields of limes grown on five 0.25- 
acre plats subjected to different manurial treatments. A summation of the 
data for the four years shows the following yields: (1) Complete fertilizer, 
321 bbls., (2) control 243, (3) mulch 290, (4) nitrogen and phosphoric acid 320, 
and (5) nitrogen and potash, 293 bbls. In all cases the application of fertilizers 
gave profitable returns, a fact that is deemed especially significant becaii.se of 
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the age of the trees, whlcli at the time of the experiment were In a full measure 
of youthful vigor. 

The larger yields obtained from common limes budded on sour orange stock 
than from similar trees on their own roots indicated that budding stimulates 
increased yield. 

Citrus fruits of Japan, T. Tanaka {Jour. Heredity, IS (J02S), No. d, pp. 
2i2-2o3, figs. 5). —This paper discusses the various species and varieties of 
citrus fruits grown in Japan, with notes regarding introduction and origin. 
Tlie occurrence of mutations in Satsuma varieties is again discussed (E. S. R., 
47, p. 143). 

The curuba, W. I^openoe (Colombian Rev., 1 {W2t), No. 9, pp. 204, ^05, 
figs. 2). — The fruit of this sp('cios. Taesonia molUssima, is used in Colombia in 
the preparation of sherbets and other desserts, and the plant is deemed by the 
author to be worthy of culture In southern California and Florida. 

The Saidy date of Egypt, S. C. IMason (U. S Dept. Agr. rtul. 1123 (192S), 
pp. S6, pis. H, figs. 4 ). — Following a general disciission relating to the iiistory, 
geography, and general status of date culture in Egypt, the author presents 
information concerning the introduetion of the Saidy date into the United 
States. The first offshoots of tliis promising variety were received in 1901 
under the name Oga de Dedrichen, and since that time various importations 
have been received under dlfl'erent varietal designations. A comparison of 
authentic Saidy plants received from the Kharga Oasis with plants from the 
vicinity of Glzeh showed that the two lots were identical. The author believes 
that this information will greatly favor the rapid introduction of this de- 
sirable date variety into the United States on account of the large number of 
orchards in the vicinity of Oizeh and the comparative ease of approach. Tlie 
Saidy date is especially valuable on account of the large size, superior quality, 
Iiigh sugar content, and the good keeping and shipping characters of the fruits. 
Furthermore, the tree is productive and easily i)ropagated. Information is 
presented on the temperature and humidity requirements of this date variety. 

An orchard of che.stnut hybrids, J A. Deti.i i sr.N and W. A. Rittit {dour. 
Heredity, IS {1922), No. 7, pp. S05-S1), figs. 7 ). — Observations in a 175-tree 
orchard of Fs chestnut hybrids {Costarica JaporiicaXC. nmericana) revealed a 
wide range of segregation ranging in various gradations between the two origi- 
nal parents. The F 2 trees were very uneven in growth and size, varying from 
8 to 20 ft. in height at 14 years of age. None showed the extreme vigor or the 
prococity of tiie Fi generation. Unlike the nuts of tiie Fi trees, which were 
intermediate in size between tlie American and the Japanese parent, those of 
the Fs were extremely varialde, some being as small as those of the American 
parent and others as large as those of C. jnponica. Most of the trees yielded 
burs containing three nuts. In rcs])i‘c( to attachment of nuts to the bur, the Fa 
trees varied from fully free to very tight in the following proportions: 50 per 
cent free, 44 per cent Intermediate, and 0 per cent tight. Bur characters were 
extremely variable in the Fa generation in respect to thickness, length of 
spines, etc. With one striking exception the Fa trees, like those of 0. japonioa, 
produced nuts highly resistant to the weevil. It Is believed that the segregation 
and recombination occurring in this cross are largely based on multiple factors. 
Attempts to top-work undesirable Pa trees to the original Pi parent were for the 
most part unsuccessful, only 3 per cent of the grafts forming satisfactory 
unions. 

The pecan in Texas, J, H. Burkett {Tea?. Dept, ^igr, Bui. 73 {1922), pp, 146, 
pi 1, figs, 59), —A compilation of general information relating to soils, propaga- 
tion, establishment and care of orchards, control of insects and diseases, and 
marketing operations. 
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Handbook of forestry {Vade-mecum du ForeMlcr. Bcmncon: 8oc, Forest, 
Franche-Vomt^ vt Belfort, 102J, pp, VI I +192, figs. 10). — Tliis is ji sirifill pocket 
edition containing tables and miscellaneous useful Information for the prac- 
tical forester. 

Kesults of an experiment in reproducing hardwood stands under the 
shelter-wood method, W. I). T)ujila.nd {Jour, Forestry, 20 {1922), No. 8, pp. 
869-871). — As a result of observations prior and subsoqueiit to the clear cutting 
;ii 1921 of four sample plats of oak located on different types of soil near New 
Haven, Conn., the author concludes that satisfactory yields of hardwood 
lumber can not be ))roducod on Inferior sites in 75 years — the age of the stands 
at the time of cutting, but can be produced on good soils. It is deemed prob- 
able tliat inferior sites may be better adapted to the growing of white pine. 

Sufficient reproduction, both seedling and sprout, was present at the com- 
mencement of observations in 1900 to have fully restocked the area. As 
a result of clear cutting in 1921, reproduction was increased by tiie formation 
of sprouts. However, with the exception of chestnut, exterminated by disease, 
reproduction following clear cutting has pcri)etualed the subtypes observed 
in 1900. Since the greater pare of the reproduction originated prior to 1900 
under the shelter of the old stand, the author belicv('s that the shelter-wood 
method may be successfully us<*d in regenerating the various subtypes of oak 
represented on the plats. 

Tree culture in Clviiia, J Hers {BuL Hoc. Dcndrol. France, No. IfJ (1922), 
pp. 10J/-109, pis. 7/). —Despite the almost complete (lefor(‘station of the thickly 
poi)ulatcd areas of China, Individual specimens of various species liave been 
faithfully presi'rved on account of religious and historical associations. Rome 
of those trees liavc ntlaiiied remarkable age and dimensions, e. g., a Ginkgo 
htloha tree in the vicinity of Pekin found to be over 20 ft. in circumference. A 
tabulated list of exceptionally large trees of 94 species is presented, including 
a specimen of Thuya nrirnlnJts in Rungsimn, Province of Ihman, which has 
a circumference of 10.0 meters (94.8 ft.) and is estimated to be over 20 cen- 
turies old. 

Production of teak in the intensively managed forest districts on Java, 
A. .T. VAN Deventer {Tcctona i Bi^^dtlwnivk. Tijdsclir.) , 16 {192S), No. 1, pp. 
y~^S9 ). — As a result of a survey of carefully managed tealc forests, the author 
concludes that the conversion of devastated primeval forests areas into 
systematically managed and protected districts is a desirable and profitable 
proposition. Finding transportation facilities to be for the most part inadequate 
and i)reventing maximum production, the author empliasiz:cs the urgent need 
of a definite plan of developing the highways. 

[Report of the] division of lands and forests {N. V. ^4o/c Gonserv. Gomn., 
Ann. Rpt.j 12 {1922), pp. 128-186, figs, 25).— This is the usual annual report 
(E. S. R., 40, p. 849) for the calendar year 1922. Among the subjects dis- 
cussed are the development of recreational features; fire, insect, and fungi 
preventive measures; alterations in area; and reforestation activities, which 
included the establishment of a new forest nursery at Lowvllle. 

The National Park Service, J. Cameron {Inst, Govt. Research, Serv. Monog. 
U. Govt. No. 11 {1922), pp. Xll+172, pi. /).— Information is presented rela- 
tive to the histpry, activities, and organization of the National Park Service. 

Progress report of forest research work in India for the year 1920—21 
{Forest Research Inst., Dehra Dun, Prog. Rpt., 1920-21, pp. [3]+84, pis. 8 ). — 
Similarly to earlier reports (E. S. R., 44, p. 898), this contains information 
relative to silvicultural oi>erations and investigations in progress in various 
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sections of India. A list of forest publications Issued’ since tbe creation of the 
Forest Research Institute is appended. 

Annual progress report upon State forest administration In South Aus- 
tralia for the year 1921—22, W. Girx (8o. Aiist, State Forefft Admin. Ann. 
Rpt., W21-22, pp. IS, pis. 7) .—The usual annual report upon the operations of 
the Woods and Forests Department (E. S. R., 4(J, p. 541). 

Annual report on tlie forestry department for the year ended December 
31, 1921, R. Fyffe {Vpanda Forestry Dept. Ann. Rpt. 1921, pp. 28 ). — ^The 
usual administrative report (E. R. R., 48, p. 142), to which are appended notes 
on the forests of Uijanda, their size, inaccessibility, composition, and probable 
value. 

DISEASES OF PLANTS. 

The origin and structure of plant galls, M. T. Oooic (Science, 57 (1923), 
No. 1402 , pp. G~H). — The author, in an address before the botanical s(^ction of 
the American Association for the Advancement of Science, summarized the 
present state of information relating to the origin, structure, and development 
of galls on plants. 

[Copper in fungicidal sprays), E Ffonx] (Jonr. Ayr. Prat., n. scr., 37 
(1922), No. 1, pp. 17-19). — This meeting of the SociCdO de Pathologie Vf^gfdale 
was devoted to the consideration of the anticryptogamic properties claimed for 
copper. An account was given by Villedieu of work lending to views differing 
widely from those formerly (*urrent regarding the toxicity of copper as ordi- 
narily employed against fungus plant diseases This was discussed. A sum- 
mary of tiie views of the Villedieus as understood by Mangin states that cop- 
per sulphate may be nontoxic even in concentrations higher than those desig- 
nated by Mlllardet, and tliat any toxic effect of copper salts may be accentu- 
ated by their alkalinity or acidity. 

Heport on the occurrence of insect and fungus pests on plants in 
England and Wales in tlie year 1917, T. II. IMidulfton (Bd. Ayr. and Fish- 
eries [London], Ulisc. Pah. 21 (1918), pp. 32). — Tills report, m systematic form, 
on tlie occurrence of plant pests and diseases in England and Wales during 
1917 was intended as a summary for the use of experts to he tilled In as obser- 
vations should accumulate, looking to an eventual comprehensive account of 
the subject. 

Reports on the occurrence of insect and fungus pests on plants in 
England and Wales in the years 1918 and 1919, J. C. F. Fkyek (Min. Ayr. 
and Fisheries [London], Misc. Pubs. 23 (1920), pp. 65, fiys. 21; 33 (1921), pp. 
68, figs. 21). — These reports, presented by the chairman of the committee on 
plant diseases, are somewhat different in form from that m.ted above. An 
accinint of insects in 1918 is followed by one of fungi, with a report on potato 
diseases by F. T. Brooks and list.s of insects and fungi. For 1919 the portion 
relating to fungi, bacteria, etc., is credited to A. D. Cotton, as were portions 
of the previous reports. 

Report of work done in the mycological section, M. J. Nausimiian (My- 
sore Dept. Ayr. Rpt. 1919-20, pp. 62, 63). — Coffee black rot was imitated as 
regards symptoms and microscopic characters by a disease, or two diseases, 
on two hosts belonging, respectively, to the Rubiaceae and to the Oleaceae. 
A Tlilelavlopsis disease of plantain trees suggests sugar cane pineapple dis- 
ease, as does also a similar disease of areca nut A Botrytls (SeJerotinia 
ricini) was isolated from diseased castor pods. A rot of turmeric rhizomes 
proved to be due to Pythium sp. 

Sandal spike disease was not produced experimentally by growing healthy 
sandal seedlings in a tub with spike-grafted Zizyphus, though Crotalarla 
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plaiits growing wild near by and serving as hosts to spike-grafted sandal 
plants showed all tlie spike symptoms, including starch accumulation. Other 
observations regarding spike are detailed. 

Striga seed did not germinate alone or along with ragl (crowfoot millet) 
seedlings. A koleroga on wild llg near Marthur suggests that this plant may 
serve as alternate host to the areca koleroga. 

Identiilcation of bacteria pathogenic to plants previously reported from 
the Philippine Islands, C. O. Welles {Philippine Jour, Sci., 20 {1922) y No. 5, 
pp. 279-285 ). — In \icw of the fact that the study of phytobacteriology has not 
yet been pursued to any great extent in the Philippines, most of such diseases 
reported having been ideal ifiod by symptoms and not tb rough cultural and 
morphological studies, the author presents this paper as the first of a series 
in which all known bacterial organisms pathogenetic to plants in the Philip- 
pines (ire to he briefly described. The present i)aper is limited to Bacterium 
solanaccamm, isolated from wilted tobacco, eggplant, and tomato plants; 
pHeudomonoH phaseoliy isolated from bean leaves; B. malvaecarumy isolated 
from young, watery lesions on leaves of cotton ; and Bacillua nelliae n. sp., 
causing a parsley wilt, for a time believed to he caused by B. solanarearurn. 

Botany [and plant diseases, South Africa] {Union So. Africa Dept. Apr. 
Jour.y Jf (1922), No. 5, pp. 405-Ji07 ). — Wastage in deciduous export fruits has 
been made the object of a preliminary study in regard to causes of loss in the 
shipments. 

Alfalfa aiithracnoso {U oil dot rich uin trifohi) is reported as a serious disease 
from the IJitenliage District. The seedlings encounter maximum injury during 
dry weather and when the seed are ripening. 

Sclerotiiiin disiiase of Northern Spy apples is the most serious disease in 
ajiple nurseries. 

[Plant diseases, South Africa, 1022], G. W. Klkkck {Union So. Africa 
Dept. Apr. Jour., 5 {1922), No. /, p. 22 ). — Kegarding the origin of the potato 
wart disease {Synch ptrium endohiot icum) , reported in the paper noted on xmge 
743, only two farms have b(*<*n found to he infected. The origin of the disease 
has not been found. 

Vegetable and fodder crops noticeably diseased include artichoke rot (an 
unknown fungus) ; cowpea rust {UroniyccH append iculatus) , mildew {Ery- 
siphe polyponif) , anthracnose {Gloma (dla lindcmuthianunif), and leaf si>ot 
{.‘\Hcochyta pist), the last three named being new to this host in this region; 
bean leaf spot {Ccrcospoi^a cruenia) ; carrot leaf spot { Alt ernaria hrassicaef) ; 
beet leaf spot (0. hetwoki) ; and tomato canker {Bacterium vesicatorium) . 

[Crucifer white rust], K. Noffkay {Jom\ Apr. Prat., n. ser., S7 {1922), 
No. 2, pp. iOy J/1 ). — ^Observations i-arricd on during more than 25 years in i>or- 
tions indicated of Prance are cited as showing that the presence of infected 
Capsella causes large losses to numerous idants mentioned as subject to 
attack by the crucifer white-rust organism {Gystopus candidufi). 

Wheat ergot, P. an Monicaijlt {Jour. Apr. Prat., n. scr.^ 38 {1922), No. SJf, 
p. 169 ). — During the season of 1922 aii unusual combination of heat, rain, and 
cold at the period of maturation caused a loosening of the envelopes around 
the wheat grain, conditioning a severe infection with ergot In certain portions 
of France. 

The relation of spore load to the percentage of stinking smut appearing 
in the crop, F. I>. Heald {Phytopntholopy, 11 {1921), No. 7, pp. 269-278).— 
It is concluded from this study (K. S. 11., 48, p. 243) that single smut balls of 
Ttlletia tnttci contain from 0,000,000 to 9,(X)0,000 spores. The spore load of 
wheat per grain due to smutting during the threshing operation varied from 
43602-^^23 4 
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0 to 45,416, smut-free wheat beinf? rare except from the drier portions of the 
State. In experiments at least 0.5 gm. of powdered smut well distributed to 
each 100 gm. of seed was found necessary to produce maximum smutting. An 
increase in weight of smut used up to 3 gm. per 100 of seed has in some cases 
slightly increased the percentage of smut appdiring in the crop. 

The use of t)ie Levy counting cell alone has given as satisfactory determina- 
tions of tlie spore load as tlie centrifuge and counting cell combined. 

In artificial smutting a si)ore load of 36,000 to 150,000 has been required to 
produce the maximum percentage of smut in the crop, the per(*entage of smut 
appearing in tlie (*rop increasing witli the spore load, though less rapidly. Tlie 
percentage of smut appearing in naturally smutted spring wlieat Is less than 
would he indicated by the spore load as based on plantings of artificially 
siTiiilted samples. 

Planting tests of samples of spring wheat with known spore load have made 
It iiossihJe to estimate the amount of smut that will appear in a crop if the 
seed is planted without disinfection. This does not apply to winter wheat in 
the Palouse country, whore soil contamination is general and variable. 

Witli small spore loads certain spring wheats have remained smut free, 
others giving a negligible percentage of smut. Probably Marcpiis will rarely 
require seed treatment. 

The relation of S])()re load to the percentage of smut appearing in the crop 
indiciiles either tJuit a multiple infection o<'cnrs, or that there is a chemical 
mass effect due to numbers of spores. 

Wheat stein rust from the standpoint of plant breeding, 11. K. ITayb:s and 
K. C. Stakmvn {West. Ganad. 8oc. '\gron. Ptov., 2 ( 1921 ), pp. 22-3/), fujs. ,}). — 
This pnp(‘r discuss(\s briefly the methods now being employed in IMinnesota in 
a cooperative atlompl by plant breeders and plant pathologists to produce 
spring wheat resistant le wheat black stem rust (Puccinia graminis). 

The determination (d’ the rinmbor of biologic forms of stem rust is made 
I)ossible by the use of a series of varieties as host plants. The varieties used 
in Minnesota represent five species groups, namely, Triticum tmlgarc, T. com- 
pactum, T. durum, T. dicoccum, and T. monococcuni. Five separate types of 
infection are recognized under greenhouse conditions, slight deviations being 
noted by signs (plus and minus), as representing inherited difrereuces. 
Througli a correlation of field and greenhouse studies, tlie meaning of these 
symbols, from the viewpoint of commercial field resistance, has been rather 
accurately estimated. 

Regarding the three possible causes of the origin of biologic forms, gradual 
adaptation, mutation, and hybridization, no evidences of the first two have 
been obtained as the result of numerous and extensive experiments employing 
both the uredinial and the aeciul stages of many biologic forms. 

The occurrence of biologic forms furnishes a logical explanation for the 
conflicting views regarding the stability and adaptability of the wheat rust 
parasite. Numerous tests of these forms In the uredospore stage have shown 
that the individual forms are relatively stable. Extensive tests with various 
biologic forms should he made to determine the possibility of genetic segrega- 
tion at the time of formation (if the teleutospores. Forms which are hetero- 
geneous and give the X type of reaction would appear to be specially favorable 
material for such study. Disease resistance in plants is inherited In the same 
way as are other plant characters. Further studies are necessary to determine 
the number and prevalence of biologic forms of stem rust. These forms can 
then he used in definite attempts to build up wheat varieties which are resistant 
to all forms of wheat stem rust. 
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The production of resistant varieties of crop plants can best be obtained 
through the cooperation of plant pathologists and plant breeders. Definite 
cooperation between different research institutions would also aid in solving 
those problems in which two or more research institutions were interested. 

Chocolate spot disease or streak disease of broad beans, S. G. Paine and 
M. S. Lacey {Jour, Min. Agr. [London'], 29 {1922), No. 2, pp. 175-177, pi. 1).— 
Broad bean streak disease {Bacillus lathyri), though normally doing only a 
small amount of damage, occurred in 1920 as a serious epidemic, owing to the 
exceptional weather conditions prevailing during the spring and summer of 
tliat year. The organism may have obtained entrance to the leaves by way of 
the stomata. Tliere is evidence also that the organism is carried by the seed 
of winter beans, especially those which have been bored by the bean beetle 
( BruchuH ru fimanus ) . 

The smuts of millet, H. R. Briton-Jones {Buypt Min. Ayr., Tech, and 8ci. 
Serv. But. 18 {1922), pp. 6, pis. .1). — A general account of the three millet smuts 
occurring in Egypt gives also the methods and results of seed disinfection as 
demonstrated. 

Long smut {Tolyposporiuni filife'tunt) is the most common, occurring in 
almost every crop of millet, though not so severely as to decrease yield 
appreciably. ^J'he average number of seeds attacked per head varies from 5 to 
00, with an average of about 15. The manifestation in any head may be due 
to a localized attack by a single flower. Disinfection of the seed produced no 
effect will! long smut. 

Head smut {Ustilago rciliana) Is rare, and the loss due thereto is negligible. 
Bloom infection does not occur. The spores retain germinabllity and infective 
capability for about 8 years. Special treatment is necessary for this disease. 

Grain smut {Sphacelotheca sorghi), though occurring more often than does 
head smut, (^auses only a negligible amount of damage at present. Spores 
retain gormiiiability for at least 0 years. 

Treatments, including copper sulphate and formaldehyde, do not impair 
germinabllity. 

Potato black scab, E. Fokx {Jour. Ayr. Prat., a. scr., 38 {1922), Nos. 34, 
pp. 174-177, pi. 1; 35, pp. 197, r.98).— i'otato canker ( Hijnrhytrium endohioti- 
cum) is noted as to its occurrence in different countries and its control, in- 
cluding such qualities as varietal resistance to the disease and exceptional 
earlinoss or lateness. 

The potato scab problem, G. B. Sanford Cunad. 8oc, Agron, Proc., 

2 {1921), pp. 71-81). — An account of facts bearing upon the potato scab prob- 
lem, as derived from contributions by others and from observations by the 
author, is presented in a systematically condensed form. 

The potato scab organism multiplies by segmentatiou of the filaments to form 
gonidia or fruiting bodies, which persist in all normal soils. No adequate con- 
trol measures have yet been worked out, though moisture appears to be an 
important factor and may lend itself to measures leading ultimately to ef- 
fective control. 

Wart disease of i>otatoes, Synchytrium endobioticum, E. M. Doidge 
{Union So. Africa Dept. Ayr. Jour., 4 {1922), No. 5, pp. 447-431, figs. S ). — 
Despite regulations existing since 1912, potato wart disease (8f. endoMotioum) 
has appeared in at least one locality in the Impendhle Division, Natal, and an 
Investigation has been started to ascertain the extent of the infection, with a 
view to preventing Its spreading. 

Pacts known regarding the appearance of wart disease at other places are 
recorded, emphasizing the fact that the resting sporangia in the soil are known 
to retain the power of Infection for at least nine years. 
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Tobacco wildllre in Wisconsin, J. Johnson and S. B. Fjiacker {Winconsin 
Bill S/f8 U922), pp. 21, flffs. 11). —A popular description is given of the 
disease of tobacco known as wildfire, which is due to Bacterium tahacum, 
Tiiis disease is said to be distributed quite largely through storms injuring the 
tobacco and supi)iying moisture necessary for the development of the bacteria. 

For the control of this disease, the prevention of seed-bed infection and the 
removal of diseased plants from the field are recommended. 

Plant diseases in the Western Province, V, V. A. Putterill (Union 8o, 
Africa Dept. Agr. Jour., 4 (1922), 2^o. 5, pp, J^SO, JfSl, figs, 2).— -Experimentation 
with pear scab (Fusicladmm sp.) treatments indicated the necessity for spray- 
ing the trees four or five times during the season with Bordeaux mixture or 
lime sulphur. This should be done when the buds are opening, when the 
blossom buds luave opened, when the last petals are falling, two weeks there- 
after, and ahont five weeks Inter. In Seihember, 31)21, the winter stage of this 
lungus wes diseovered for the first time in South Africa. 

Not(* on the Fiisariiiin wilt disease of bananas, jM. A. Oarlkton (f^cicncc, 
96 (1922), No, 1J/98, pp. 662, 66//).— A hri(‘i rei)ort is trivam oi ("ponim^nls winch 
{ire sjiid to confirm the conclusions of Braudes regarding the Panama disease 
of hanamis (E. S. K., [). 848). 

In the (‘xperiments descrii)ed large cement pots were filled with soil, and a 
portion ()l tlK'in wiis sterilized by steam for two hours. On November 1 the 
hamina jihints were set in the pots, and in the case of seven of the pots the 
material wjis inoculated with lahonitory cultures of Fusariam cubense before 
Iilinitiiig. In Fehnniry, one of the inoculated plants showed signs of disejise, 
and by Anril 3 every plant of the inoculated series wais diseased. On duly 12 
none of (i.e plants in the inoculated pots, either sterilized or unsterilizod, gave 
•any indicidion of disease. The variety of banaiui used in tliis experiment was 
(iros Michel. 

Brown rot of citrus fruit, (i 8am uko (Jour. Dept. Agr. No. A'Ust,, 26 (J922), 
No, 2, pp. 112-118, fias. 9 ). — The only discaise which lias so far jiroved of 
importance in causing citrus fruit rots is the common blue mold (FcnwUlium 
sp.). Tlic acconiit hero given of the life history of the fungus would iiidicjite 
that this is unlikely to become very important in South Austiailla, ami it is con- 
sidered })()ssible tliat the fungus may ho eradicated from Uie ground entirely 
in a given areji by jaauier cultivation during a hot Australian summer. 

Pressinass laapiired to tauise stomatal iiifectioiis witli the citrus-canker 
organism, F. T. McLeaxN and II A. liFio (VhUippnic Jour. NcL, 20 (1922), No, S 
pp. S09-H21, ftps. 2). — Among the species of Citrus resistant to cankm* are the 
mandarin orange varieties, whi(*li in orchards showing heaviest infection in 
J{U>an, CliiiKi, jind liie Philippines remain almost entirely free from the disease. 
It w\as shown by both jiuthors together in an article previously noted (E. S. 
It., 48, p. 248) that resist Jince to canker in the mandarin orange is due to 
som(‘ cliarjicter of the epidermis, and by McLean (E. S. R., 47, p. 54G) that the 
sfonnita of the resistant mandarin orange differ markedly, Jis regards struc- 
ture, from the very susceptible grapefruit, these differences being associated 
with greater permeability to water in the leaves of the grapefruit. By use 
of comiairatively sliglit pressure, wuier could be forced through the uninjured 
stomata of tlie grapefruit. 

Tiiese results suggested strongly that structural stomatal differences deter- 
mine susce])til)ility or resistance to canker, and in the study here reported 
a method was devised and tested for drawing water into intact leaxes on the 
orchard trees l)y tlie use of knowm and easily measurable pressure, the device 
used being an adaptation of the porometer used by McLean in work previously 
noted (E. S. It., IG, p. 432). Canker has been produced in young leaves of 
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the mandnrin (>raii, 2 :e, sraperruiL, and pomelo by subs! itnl in;? an infusion of 
Pseud owondff citri for tlie water. These expei iineui s au* di senlxMl. 

Leaves of Sziukom mandarin orange, Wasliin^ton na\el oi-ani;e, r,eedllna Last 
Indian ])oniel<), and Pernainbneo grapefruit were tested l>.\ tl is method to de- 
termine their comparative injection pressure witii water. dVsts with citrus 
leaves sliowed the average pressure for }Trniiin])iJco gr:ij)eri’uit to l)e llto 
cm. of mercury; seedling Ea.st Indian pomelo, 1fU>; Wasliiiigton navel orange, 
20 8; and Szinkoin mandarin orange, 320 cm. The average Injection pressui’es 
of tlie above 4 varieties are directly proportional (o thcii* canker rc'sistance, as 
shown by field observations. 

Leaves of the resistant Szinkom mandarin orange, and of seedling grapefruit 
and pomelo trees, both very susceptible, were tested for tbeir resistance to 
the entran(*e of canker organisms aiiplied in water under pre.^suia'. Szinkoin 
(mandarin orange) leaves were resistant to <*anker nifei'tion by immersion, 
and up to iu*essures of 10 cm. of the mercury column. VVTtli high ])ressiiros 
numerous cankers developed in leaves of this variety. Gnipelruit and pomelo 
loaves developed canker I'eadily by immersion without added ])ressure. Tlie 
pressures necessary to cause canker infection thus agreed with tiie degrei* of 
observed field resistance of the varieties tested. 

The results obtained suhslantiate the theory previously advanced that slruc- 
tural dilferem‘es in the stomata constitute one causes lor the differences in siis- 
cepti!)ility of (he mandnrin orangi^ and the gi'aixhL'ii t and ponedo variotu's. 
In the maudaian orang(‘ the s(ructur(‘ of the stomata ai)|)arontly prevents IIjo 
ingress of surfa(*e waun*; in the grapefruit the stomatal s1ructur(j is such as 
U) allow the ingress of surface waler, whicli thus afloials a medium of (‘nlrauce 
for the cjinkor hacicria. The results are ladd to indicate definitely that the 
re.sistanco of the mandarin orange to disease is due to mecdianical strm*luiMl 
differences. 

TL'lation of the age of citrus tissues to th(‘ suscept ibiJity tr> citrus 
canker, H. A liEK {I'hiUppinc dour. i4ci ^ 20 (1922), K(f 3, ///> dS! d.}/, pjs Jf, 
fig. 1 ). — III this paiH‘r expcriiiK'nIal n'sults are pr(‘s<‘n(<'d as <'onlinna(()t\\ of 
conclusions previously offered (K. S. R., 48, p. 2d7) to the effect that advame 
toward maturity increases resistance to canker in citrus tr(‘es. 

Preliminary experiments were begun on fruits of the piTH‘a])ple (»raiige ( (Uh 
smensts) inoculated with the canker organism (Pscudonxutds etin), and it 
was found that a rather high susceptibility in fruits of small diameter g!i\o 
way to a lowered susceptibility as growth proceeded uiuil in large' Iniits a])- 
proaching maturity hut slight effect, if any, was produced. The same was 
found to be true of the Valencia orange. 

Experiments carried to the end of the growing season wiOi the Wasln’nglon 
navel orange inoculated in late May and early June, and at diffenait periods 
thereafter, gave still more deliiiite and striking results. Pai-alh'l tests on the 
Ikiriki strain of the Unshiu (Satsurna) orange (C. iiohihs unslUu) showc'd 
that the period of susceptibility is 98 days for tliat vani'ty, that of the Wash- 
ington navel orange being 120 days. Further systematic data point to a still 
longer period of susceptibility for the grapefruit. Data on increase of resist- 
ance in leaves are diflicult to obtain, owing to the difllculty in obtaining criteria 
as to the maturity of a leaf. However, the experimental results with leaves 
showed that, as the leaves become fully developed in size, the amounts of in- 
fection obtained, both with needle punctures and as stomatal infections, are 
very much lessened. Leaves become entirely resistant when they reach full 
size at maturity. The results from the experiments described are considered 
to warrant the statement that the susceptibility of fruit and foliage tissues de- 
creases with their advance toward maturity. 
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Citrus canker eradication (Union So. Africa Dept. Agr. Jour., 4 (1922), 
No. 5, p. 477). — Farms inspected for iltnis canker in the districts of Pretoria, 
Uustenburg, and Waterberg show neither fresh outbreaks nor fresh infection. 

A new citrus disease, 0 F. Cole (Jour. Dept. Agr. Victoria, 19 (1921), No. 6, 
pp. 363-S66 ). — The author’s i)pinion, based on observations of heavy damage by 
Pythiacystia citrophthora in a small citrus grove at Lower Everton (where 
this new disease was first noted in Victoria), is that this trouble is as much 
to be feared as any previously known in this region. 

Like Phytophthora infcstana, this disease appears suddenly, the first signs 
following cold, wet weather in June or earlier. After this the attacks are 
periodical, the severest occurring at Everton in August and early September. 
The greatest damage to the fruit is done by the late attacks, though foliage and 
twigs may suffer severely earlier. Recurrence of attacks on any tree depends 
largely upon the amount of foliage remaining. 

Citrus fruits known to be subject to attack include oranges, grapefruit, kum- 
quats, and mandarins, lemons thus far apT)earing immune 

Burgundy mixture appears to retard the spread of this disease Bordeaux 
mixture Is also suitable. Judicious pruning is recommended, especially re- 
moval (jf low branches, with treatment of pruning wounds 

A little-known disease of Iris, C. Colt/za (Sla:. Hpet\ Agr. Jtal., f)3 
(1920), No 12, pp. 49Jf~50J,, pi 1, pga 2; aha in Inicnuiih Jnai. Agr. [Rowe], 
Intcrnatl, Rev. Sci. and Prod. Agr., 12 (1921), No. 4, PP 509). — Iris floren- 

tina and I. gcrnianico in Lazio are attacked by Septoria india, causing a leaf 
dry spot which is discussed as to microscopic observations, comparative anatomy, 
systematic relationships of the causal fungus, predisposing factors, and control 
measures, including copper and iron salt solutions. 

Disease resistance in the American chestnut, A. H (JiiAVfcs (Nodh. Nut 
Uroicera Assoc. Proc., 10 (1919), pp. 00-01, pis. Jf). Systematic search for 
chestnuts resistant or immune to the Endothia Idiglit. l)egun in 1918 and car- 
ried out witlun a radius of al)out 10 miles from the New York City Hall, 
sliowed no immune trees. The older trees were mostly dead and weathered, 
while seedlings and saplings were noted as being either diseased or healthy, 
acrording (apparently) to wiiether they had or had not received bark injury 
and inoculation thereat. The most important result was the finding of three 
well-defined eoionies of living mature trees which are offering more or less 
resistance. 

Tlie supposedly cliaracteristlc features <d)served in the resistant trees are 
enumerated, witli discussion. One of these is a tendency of tlie cortex to callus 
and heal or to give way shiwly to tlie fungus, whose rates of spread may in 
such cases he very gradual. In no case was resistance absolute, through degrees 
were observed. A callus forms and tends to thicken and spread beyond 
the immediate neighborhood of the canker, some cases appearing in which, 
though no canker appeared externally, the wliole inner bark was callused, 
the outer hark sloughing off so as to give a characteristic gray, weathered 
appearance to such trees. 

The most striking peculiarity of the callus tissue is its abundant content 
of a thickish, milky, white substance. This is not evenly distributed through 
the irregular grain of the wound tissue, but is particularly abundant in small 
spots or pockets which are conspicuous in the callused margin of the lesion. 
Soon after exi>osure to the air, the cut bark and particularly the white sub- 
stance redden with exceptional rapidity, indicating supposedly a high rate of 
oxidation. No chemical analysis has yet been made of tills substance, but 
evidence at hand warrants a tentative statement that it is very rich in tannin 
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or tannin compounds, and that possibly the quality of resistance is bound up 
with the nature of this material. 

Inoculation tests on the resistant trees gave cankers which grew about one- 
third or one-fourth as fast on the average as on nonresistant stock. 

The author believes that further work will prove the resistance to be 
heritable. It is not due to a particularly favorable environment of the trees, 
for the three groups grow in very ditferent soils and under varying conditions 
of light and moisture. The finding of the trees in colonies points to a genetic 
variation. In a considerable number of cases all of the members of the same 
group of coppice trunks from an old stump show a similar degree of resistance. 

Diseases of the French chestnut tree, particularly the “ink malady, “ 
E. Schell {.Jour, Amcr. Leather Chem. Asaoe., 17 {li)22), No. 7, pp. S53~S59).~- 
A summation is given of information obtained regarding diseases of the chest- 
nut, particularly the ink malady or disease, of which the outbreak and progress 
are described as noted in Europe and as due supposedly to the fungus regarded 
by Mangin as a new species and by him named Myeelophagua cofttnneae (E. S. 
li., 15, p. 1G5). This fungus is supposed to be an oomycete, though its organs 
of fructification have not been identified with certainty. Its anaerobic char- 
acter is attested by the fact that the last chestnut trees to yield to the disease 
are those on the edge of terraces where the roots are partly aerated. 

Trealment is difficult and uncertain. Hybridization for resistance and graft- 
ing on resistant stocks are indicated as offering a possibility of obtaining re- 
sistant stock bearing desirable chestnuts. 

Observations on the infection of Crataegus by Gymnosporangium, J. F. 
Adams {Mycologia, 13 (1921), No. 1, VP- 4 )- — A close association of 

red cedar {JuniperuH virginiana) and hawthorns (Crataegus spp.) growing on 
the slojies of Tussey Mountain at Mussors Gap, Center Co., Pa., is described 
us to infection of these hosts and of Malu.s glaucesccns by Gymnosporangium. 

Chlamydospores of Fonies officinalis in nature, W. H. Binell {Phyto- 
pathology, 11 (1921), No. 4 j pp- 173-177, figs. 2 ). — The antlior, in 1038, found 
clilamydosiiores of P. offtcmalis in conn€H*tion with a heavy growth of mycelium 
of tins fungus appearing on Douglas fir, wiiich was badly decayed thereby. 
The chlamydospores germinated readily on malt agar, though in case of 
chlamydospores of this fungus on wood of Pinus ponderosa sent from Massack, 
Plumas Co., Calif., no germination was obtained, possibly on account of age and 
prolonged drying of the material. 

Studies on plant cancers. — II, The behavior of crown gall on the rubber 
plant (Ficus elastica) , M. Levime {Mycologia, 13 (1921), No. 1, pp, 
ph. 2). —The purpose of this paper, in pursuance of a previous report (E, S R., 
43, p. 242), is to bring forward evidence regarding the malignancy of the crown 
gall experimentally induced in mature evergreen perennials, such as the rub- 
ber tree (F. elastica). Brief discussion is given of a number of cases as com- 
pared with those reported by others. 

It is shown that Bacterium tumefaciens inoculated into the branch apical 
interuode, the leaves, or the main stem of the rubber tree (F. elastica) stimu- 
lates the development of a neoplasm in the region of inoculation of a benign 
or malignant, nature. The crown galls so formed in this plant are of two 
kinds, one in which growth Is uniform and appears to be a swelling, the other 
showing the characteristic convoluted type which indicates a peripheral growth 
of isolated nodules. 

Crown gall in the early stages of development in F. elastica does not inter- 
fere with the life of the plant as a whole, nor does it Interfere with the growth 
when inoculated on branches. After some months of active growth it becomes 
hard and dry and finally dies. This is associated with a differentiation of the 



748 


EXPERIMENT STATION RECORP. 


[Vol.48 


tissue which converts the gall into a mass of parenchymatous colls of nodules 
of woody fibers. The central portion of the crown gall which generally lies 
near the woody cylinder disintegrates. The invasion of the stem by the new 
growth does not destroy the entire conducting system of the stem, yet that 
portion of the stem above the gall dies as well as a considerable portion of the 
stem below. 

Cultures made from pieces of the crown gall and the stem above it yield 
only a schlzomycete, which in appearance is somewhat like B. tumefacienff and 
which when inoculated into the stem of young geranium and rubber plants pro- 
duces crown galls in the region of inoculation. It is regarded as possible that 
the crown gall cells or the crown gall-forming organisms are responsible for the 
progressive necrosis of the stem from tlie gall upward and downward. 

ECONOMIC ZOOLOGY -ENTOMOLOaY. 

Reindeer and musk ox: Report of the Royal Oominissioii upon the 
l)OSBibilities of the reindeer and niiisk-ox industries in the Arctic and suh- 
Arctic regions, .1. U. RuTiiEiiFoitD et al. {(Httnra: Dept. Int , J922, pp. figs. 
31), — This report recoinnamds, among other things, that small experimental 
reindeer herds be established in a number of such localities as may, after 
searching departmental investigation, be found most desirable in points of 
vegetation and otherwise. It includes appendixes which deal, respectively, with 
the subject as follows: Review of the Alaskan Reindeer Service of the IJ. S. 
Department of the Interior as Compiled from the Official Reports of the United 
States Government (pp. 41-51) ; Musk Ox, by W. T. Horiiaday (pp. 52-51) ; 
Reindeer and Musk Ox, Hudson Ray Region, by H. T. Munn (pp. 55-51)) ; r>r. 
Grenfell’s Reindeer Experiment in Labrador (pp. (JO, 61) ; Uept)rt of C. C. 
Parker, Inspector of Indian Affairs for Ontario and Que))ec, to the Deputy 
Superintendent General of Indian Affairs, on tiie Herd of Reindeer Taken 
Over from Dr. Grenfell and Maintained at Lobster Ray, on the Gulf of St. 
Lawrence (pp. 02-65) ; Summary of Report of Experiment in Connection with 
the Introduction of Reindeer into the Northwest Territories b.’^ the Departmoiil 
of the Interior in 1011 (Location of Herd at Port Smitli oj] the Slave River) 
(pp. 66, 67) ; Submission of tlie Rev. W. G. Walton, Missionary, Church of 
England, Stationed at Fort Gefirge on James’ Ray, Ungava (pp. OB-70) ; 
Memorundura on Rarren I^and Caribou and Musk Ox, by R. M. Anderson (pp. 
71-76); Reindeer in Siberia, by J. Muir (pp. 71-81); Lapp Immigration to 
Northern Canada and Lapps as Herders of Reindeer, by Harkin et al. (pp. 
82, 83) ; Lapps and Reindeer in Sweden and Norway, by J. Lundbohm (pp. 
84-88) ; Reindeer in Northern Europe, by A. Allanach (pp. 80-91) ; and Rein- 
deer in Siberia, by R. P. Bertholf (pp. 92-96). 

Annual report of the Governor of Alaska on the Alaska game law, 
1022, S. C. Rone (Z7. S. Dept. Agr., Dept. Circ. 200 {1023), pp. 7).— This is the 
annual report (E. S. R., 47, p. 549) on the administration of the Alaska game 
law for the fiscal year ended June 30, 1922. It includes data on the status of 
game animals, nonmigratory and migratory birds, and fur-bearing animals. 
Data relating to hunting licenses, special moose shipping anc} general game 
shipping licenses, and game or trophies shipped from Alaska are presented in 
tabular form in an appendix. 

Birds in flight, W. P. Pycrait (London: (Jay d ITancock, Ltd., 1922, pp. 
pis. 20, figs. 20). — This work deals with the subject as follows; Con- 
cerning wings (pp. 1-13), the first bird (pp. 16-19), the sizes and shapes 
of wings and their relation to flight (pp. 21-^33), modes of flight (pp. 35-51), 
courtship flights (pp. 63-69), how to tell birds on the wing (pp. 71-115). 
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the wingrs of nestling birds (pp. 117-125), and flightless birds (i)p. 127~iriB). 
The work is illustrated by 12 colored plates. 

The reciprocal relation of soil and insects, .1. W. McOolloch and W, 1*. 
Hayes {Ecology, S {11)22), No. pp. 2Hfi-30J).- This is a preliminary considera- 
tion of studies of the relations of insects and soil conducted at the Kansas 
Experiment Station. 

Pests of the garden and orchard, farm, and forest, Tl. Palmer and W. P. 
Westeix {London: Henry J. Drane, J922, pp. 413, pU. 41) — The first part of 
this work (pp. 17-1()8) deals with injurious and beneficial insects, part 2 (pp. 
169-229) with animals otlier than insects, part 8 (pp. 231-289) with fungus 
diseases, part 4 (pp. 291-310) with noxious weeds, and part 5 (pp. 811-348) 
with insecticides and fungicides. I*art 6 (pp. 840-304) consists of Miscellan- 
eous information and useful tables, and part 7 (pp. 305-393) of identification 
and si3raying tables. The work includes a glossary of scientific terms used 
(pp. 394-398), references to the authorities consulted (p. 399), an index of 
scientific names (pp. 40(M03), and a subject index (pp. 404-412). 

Insect pests of various minor crops and fruit trees in Mauritius, I). 
d’Emmerez 1)e CHART^toY and S (JfinEUT {Mavritiu.s Dept. A(/r., Sci. Hill. 8 
{1921), Englinh ed., pp. 2d).— This is a report of a preliminary study of the 
insects attacking sonic 25 minor crops and irnit trees in IManritiiis Notes on 
Insects Accidentally Introduced into the Island of Mauritius, l)y the senior 
author ( pp. 15-18), and a list of the plants dealt wifh and the pests attacking 
them are appended. 

The ocoiirrence of injurious forest insects in Sweden in 1018, I. 

TragIrdh {Hcddel. ^tatou 8kogsfor\^dJcsanKt., No. 18 {1921), pp. 281-314, ftps. 
15), — This is a suniniary of information on the more inij)ortant insect enemies 
of the forests in Sweden In 1918. 

Report on available supply of arsenic to supply the demand in 1923, 

B. 11. CoAi) and G. P. Lottuultn {V. H. 8iennte, 61. Cong., 4- Doc. 290 

{1923), pp. 11). — Tins is a joint report prepared in response to a Senate reso- 
lution authorizing and directing the IT. S. D. A. Bureau of Entomology and 
the U. S. Geological Survey to investigate the available supples of arsenic in 
the United States. A conference of representatives of producers of white arsenic 
and manufacturers of arsenic compounds and the authors was held in Decem- 
ber, 1922, and ways and means of stabilizing the market were referred by the 
conference to a committee consisting of the authors, representing these two 
branches of the Government, and representatives of six producers and manu- 
facturers. 

Metallic mercury as an insecticide, A. O. LARsoiir {Jour. Econ. Ent., 15 
{1922), No. 6, pp. 391-^395). — In experiments in which black-eyed cowpeas in- 
fested with Bruchus quadrimaculatus were exposed to mercury, the eggs and 
larvae failed to develop. The author suggests that this may prove to be a 
method for controlling the clothes moth. This action of metallic mercury was 
called to the author’s attention by Kunhi Kannan of India, an account by 
whom has been noted (E. S. R., 45, p. 657). 

Nicotin delivery from dust carriers, W. Rudolfs {Jour. Econ. Ent., 15 
{1922), No, 6, pp. 421-424). — The author’s studies have led to these conclusions: 

“Nicotin derived from nicotin sulphate (1) is evolved less rapidly from a 
colloidal than from a crystalloidal carrier, (2) is evolved most readily when a 
large percentage of carbonates (Ca and Mg) Is present, and (3) is evolved 
more readily under Influence of high temperature and high atmospheric mois- 
ture conditions. Nicotin derived from high strength (95 per cent) ‘free’ 
nicotin solution (1) is evolved more readily from a crystalloidal than from a 
colloidal carrier, (2) is evolved from dolomite, hydrated lime, etc., at approxi- 
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inately tlie same rate, (3) is evolved more rapidly under high temperature and 
low atmospheric conditions, and (4) is evolved much more rapidly under higli 
temperature and low atmospheric conditions than from nicotin in the sulphate 
form.’* 

The nicotin content of tobacco smoke, J. P. Baumbeugeb {Jour, Pharmacol, 
and Expt. Thrr., 21 {W2S), No. i, pp. 35-Jf6, jig. i).--“The nicotin content of 
tobacco smoke can be determined by (Uiapin’s method, with the modifications 
of liasmusseii, without pyridin interference. The average nicotin content of 
the smoke in percentage weight of tobacco is 0.573 per cent for cigarettes. Of 
the nicotin in the tobacco about 14 to 33 per cent appears in the smoke puffed.” 

Facts concerning; natural breeding area of beet leaf hopper (Eutottix 
tenella Bak.) in San Joaquin Valley of Oallfornia, II. H. P. Sevebin and 
A. J. Basingeb {Jour. I'cou. Ent,, 15 {W22), No. 6, pp. Jf 11-420). — The authors 
first consider the favorable breeding plants of beet leafhoppers in cultivated 
areas and then those on the plains and foothills, following this by iin account 
of the favorable habitat of the beet leufhopper. 

Facts concerning migration of beet leafhopper (Futettix temdla Bak.) 
in Sacramento Valley of California, IP 11. P. Seveiun jukI A. J. Basingek 
{Jour. Econ. Ent., 15 {1022). No. 6, pp. 404-!fll) —This account is presented 
under the headings of curly leaf, average tons per acre in the Sacramento and 
San Joaquin Valleys, spring migration, autumn and winter investigations, 
favorable breeding plants of beet leafhopper in the cultivated area, climate, and 
barriers. 

A fungus parasite of the imported apple sucker (Psyllia inali Sch.) : 
Artificial spread of Fntomophthora s]ihaerosi>erma, A. G. Dustan {Agr. 
Ga;:. Canada, 10 {1023), No. 1, pp. i6'~iP).--Inv(‘stigations in Nova Scotia of 
natural control coniiiienccMl hi the spring of 1921 and continued for two sum- 
mers have clearly sliown that the fungus disease caused by E. sphaerospcrnia 
is the cliief factor instrumental in bringing about a natural decrease in the 
numbers of the apple sucker, which now occurs in five counties in the Province. 
Tiie artificial spread of this fungus resulted in the extermination of the pest 
over a femile area in the most heavily infested section. 

Kesistance of certain scale insects in certain localities to hydrocj^anic 
acid fumigation, H. J. CJuxyek {Jour. Econ. Ent., 15 {1022), No. 0, pp. 400- 
404 ). — The author finds that there are two localities in California where it 
swiiis well established that the citrus red scale {€ hr y. ^omphalus auranUi 
Mask ) is very resistant to hydrocyanic acid gas, and one locality where the 
black scale is si)ec*iall.v resistant. In these localities the two scales are not 
imniiiiie to liydrocyainc ac*ic], but the dose rociuired for satisfactory results is 
so great that effective fiiinigatioii is unsafe for the tree excf‘pt under the most 
f a vort i h 1 e con d i t ions. 

On the dispersion of the pink bollworm in Egypt, L. TI. Gough {Egypt 
Min. Agr., Tech, and m, ^crv. Bui. 24 {1022), pp. This is a report 

of an attemiit made to determine the mode of distribution of the worms in the 
bolls. Tiie investigations, much of the data relating to which are presented 
ill talailar form, have led to the following conclusions: 

“The distribution of pink bollworm attack in cotton bolls follows definite 
rules in Sakolla rides cotton. For any given percentage attack it is possible 
to calculate the numbers of bolls per 100 with 0, 1, 2, 3, 4, and more worms. The 
damage^ is direcdly proportionate to the number of worms which have attacked 
the bolls. The damage done by a single worm is about one-tenth of the 
yield of the lioll in Sakellarides cotton. When the percentage attack is known, 
it is possible to predict the number of bolls per 100 attacked in 0, 1, 2, or 3 
locks, whereby there is evidence that about 1 worm In 4 does damage to more 
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than 1 lock in Sakellarides cotton. It is obvious from the study of the fjuds 
brought forward that it is not permissible to make averages of percentage 
attacks of bolls. If averages are refpiired they must be made after converting 
the figures for iien’caitage attack into numbers of worms per 1(X) bolls or into 
percentage damage done.’' 

Peach twig-borcr evjieriinents in California, AV. P. Dimuz (Jour, Econ. 
Efit., 15 (1922), No. 6, pp. 895~400, pL 1 ). — This is a preliminary repoil giving 
the details of experiments with the peach twig-moth, which has again become a 
very serious pest in California. AVfiilo the results of two years’ investigations 
are not conclusive enough to warrant detiuite recommendations, mu('h valuable 
information has been obtained. 

It uiipears that lime siilpliur alone can not be regarded as a satisfactory 
remedy. “The addilion of arsenate of lead (iieulral or basic) or nicotiii sul- 
phate to lime sulphur and this mixture applied as near the ])ink stage as 
possible is (*onsulerod to be tlie best control for the poach twig-borer at the 
jiresent time. If lime sulphur spraying is not necessary for fungus diseases, 
nicotin sulphate sprayed at blooming time is recommended. On account of the 
fact tJial there is a second generation, one sjiraying may not be sutticienl. If 
complete control is not scH'urcd in a given district, the tligbt of surviving moths 
may scatter and multiply tla^ iiitostalion, and ‘wormy fruit ’ vvlb lie the result. 
A spray niiplied tlie middle of May will probably reduce the fruit damage.” 

The autiior is now testing tiie (dTeetiveness of nieotin sulphate and lead 
arsenate against the second generation of larvae. 

The apple and plum case beaver (Coleophora nigricella Stgeh.) and its 
treuiineiit, F. A. ’Ihikoinni) (J(nr. romoi. and HoU Kf?., S (1911), No. 1, pp. 
J/7-53, fign. 7). — Tills is an aev mat of a tiiieid moth, the larvae of which 
became of economic import ante in lOast Sussex, Kent, and South Devon in I91S 
and Iblt). The ])esl is (juite similar to tlie cigar case-bearer, which is an im- 
portant [lest in the United States. Experiments conducted in England in 1920 
and 3921 show that it can be quite well controlled in the case-bearing stages 
in spring, as was found by Sliugerland with the cigar case-bearer (E. S. K., 7, 
p. 227). 

Dengue fever in Lonisiaiia, L C. Scott (Jour. Anur. l/cr/. Assoc., 80 (1923) ^ 
No, 0, pp. 387-393).- This is a report of observations made during the epidemic 
of dengue fever tliut prevailed in Lousiana from the early part of September 
until the latter part of December, 3922. The author concludes that the yellow 
fever mosquito (Aedes aegypti) was the principal if not the sole vector of the 
disease. 

Notes on the limit of the iisofulness of fish in larvae (Aedes calopus) 
control, AV. M. Monkoe (Ainvr Jour Trop. Med., 3 (1923), No. 1, pp. 21-26 ), — 
“All average larvae consumj>tiou for the class of lisli generally used is about 
150 per day. Bottom feeding fish are rather more ctUcierit for tlieir weight 
than top feeders. AVben breeding is fouinl in barrels in which there are fish 
it is not because of the refusal of the fish to eat, but because of tlie presence of 
a number of larvae beyond the limit of its possibilities to consume.” 

The warble flies of cattle: Hypoderma bovis and H. lineatum, C. AVaii- 
BUBTON (Parasitology, H (1922), No, 3-Jt, pp, 322-31/1, figs, 3 ). — Tins includes a 
summary of the present status of knowledge of the bionomics of the two species, 
their Injuries to cattle, and differentiation. A list of 44 references to the sub- 
ject is included. 

Is the house fly In its natural environment attracted to carbon dioxid? 

C. H. and E. H. TIichaiidson (Jour. Econ. Ent , 15 (1922), No. 6, pp, 1/25-1/30),- - 
The author’s Investigations have led to the following conclusions : 
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“Bran which volatilizes carbon dioxld alone when exposed in the natural 
environment of the house lly will not induce oviposltion. Bran which volatilizes 
the products of decomposition of ammonium carbonate in aqueous solution 
attracts the house lly and induces egg laying. Since carbon dioxid and water, 
two of the final decomposition products of ammonium carbonate, do not in 
themselves induce egg laying, it is believed that ammonia is largely responsible 
for the attraction to anunoriium carbonate. The possibility of other substances 
exerting an augmenting Influence on the attraction to ammonia is admitted, 
but no definite proof of it was indicated in these experiments. Some prelimi- 
nary experiments with ammonium hydroxid solutions were only partially suc- 
cessful in calling forth the oviposltion response. Some possible reasons for 
this are raontioned.” 

Fruit fly investigations, H. Jarvis {QueemlancI Jour., JO (1928) ^ No. /, 
pp. 1 - 4 ) • — This is a progress report of investigations of the Queensland fruit fly 
( Vhactodacus tryom ) . 

The sugar-beet root-maggot (Tetanops aldrichi Hendel), a new pest of 
sugar beets, I. M. Hawley {Jour. Econ. Etif., 15 {1922), No. 6, pp. SS8-391). — 
This is an account of an apparently native species which has fed on weeds 
for many years and is now attacking sugar beets in Utah. It has been re- 
ported as causing considerable damage locally in Idaho and Colorado. With 
the exception of a possible infestation in Emery County, tlie destructive work 
in Utali Kseems to be restricted to a few townships in Caciie County. 

The cabbage maggot, with special reference to its control, G. W. Herrick 
and W. CoLMAN {New York Cornell Sta. Bui. 4B3 (1922), pp. 15, figs. 9). — Fol- 
lowing an account of the life history and binomics of the cabbage maggot, the 
authors record the results of work with corrosive sublimate os a means of 
control conducted during the seasons of 1021 and 1022, the details of which 
fire presented largely in tfibular form. They find that this pest can be con- 
trolled satisfactorily by the application of corrosive sublimate in solution 
with water at dilutions of 1 oz. to 8 gal. and 1 oz. to 10 gal. 

“ Kadisbes may be pndected from injury by the maggot with two or three 
applications of the poison at a strength of 1 oz. to 8 gal. in the case of average 
infestations, or with an application each week during the growing period of 
the plants at a strength of 1 oz. to 10 gal. Slight burning and whitening of 
the leaves may result if Uie solution is poured directly over the plants. It 
is wiser to direct tlie stJ’eam below the leaves and against the stems as much 
as possible. 

“ Early cabbages in the iiokl may be iirotected from injury by treatments 
at intervals of about one week, the first application being made within three 
or four days after the plants have been set in the field. There seems to be 
little difference between the effectiveness of a strengtli of 1 oz. to 8 gal. and one 
of 1 oz. to 10 gal. Since, Iiowcver, there is so little difference in the cost of 
the two strengths, the former is recommended, especially where the infestation 
has been severe. At least two applications should be made, and three would 
give greater insurance of protection from injury. 

“ Evidence has been obtained which shows that late cabbage plants in the 
seed bed may be protected from the maggot by weekly applications of corro- 
sive sublimate during the growing period of the plants. The data obtained, 
however, are not suiTiclent to serve as a basis for definite recommendations.” 

A new tachinid parasite of the codling: moth (Dip.) , J. M. Aldrich (Ent. 
News, 34 {1923), No. 2, pp. 53, 54)- — Under the name Anachaetopsis mgans the 
author describes a new tachinid which was reared from the codling moth at 
Medford, Oreg. 
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Cane pest combat and control, E. Jauvis {Queensland Agr, Jour,, 18 
{1922), No. 6, pp. 392-39J/) .—The author here includes a report of furtlier inves- 
tigations oC the ell’ect of paradichlorobenzene on cane and cane grubs (K. S. 11., 
48, p. 58). 

In a crucial test a number of tins of soil, about 3.5 in. square by 5 in. deep, 
were treated with 0.5 oz. injections i)laccd immediately below small sets 2 in. 
long, each having a single bud. The gas confined in this way was found to 
have an injurious effect, owing, it is thouglit, to the fumes having entered the 
cut ends of the sets. The eyes in some of the tins iiroduced plants about 3 in. 
in height, which then stopped growing owing to nondevoloiimont <.»f the roots. 
However, a cowpea seed that had not received any mechanical injury germi- 
nated in one of the treated pots, producing a small plant which nt the time 
of writing appeared to be developing in a normal manner. 

Notes oil the coconut beetle (Oryctes monoceros Oi.) in Kenya Colony, 
F. W. Dry {liul. Ent. Evnoarch, 13 {1922), No. 1, pp. 103-107). — 'i'his is a report 
of observations on the life history of O. monovcios made on the coast of Kenya 
Colony from August, 1920, to February, 1921, together with field observations. 

Control of the apple blossom weevil, 11. W. Mills {Jour. Poiuol. and Hart. 
ISci., S {1922), No. 1, pp. 31/ -61). — A brief account of the liie history of Anthono- 
muH pomoruni L. is followed by the details of work with pre\entive and control 
measures. 

I’lie ability of qiuani and drone honeybees to feed themselves, E. F. 
Fujllips {Jour. Ecov. Ent., 15 (1922), No. (>, pp. 1/30-1/32). • -This is a brief 
report of observations by the author. 

Some bionomics of Alplielinus semillaviis How., chalcid parasite of 
aphids, E. A. Hartley {Ohio Jour. 8>ci., 22 (1922), No. 8, pp. 209-239, Jigs. 10 ). — 
Tliis is a report of studies of the life liistory and bionomics of one of Hie few 
species of the genus Alplielinus knowu to attack aphids, the others ladiig si‘ale 
parasites, lu addition to the previously known hosts, namely, the green peach 
aphid, liie cotton aj)hid, Aphis maidis Fitch, and Chaitophonis vminaUs Mon., 
the author adds Maciosiphum jnsi Kalt, M, yiunarlum Kby , M. sanOotui Dili., 
rarely, and Anuraphis viOurmcola dill., from wliicli lie has reared Hie iiarasile. 

pcrsivae, from whicli most of the field records come, seems to he Hio 
preferred host, although it took to M. granuriurn and A. vilmniiroUi quite as 
readily in captivity. M. pisi was not parasitized very heavily, due, perhaps, 
to its long legs and large size and irrilabdity. ilf. sanborni escaiied almost en- 
tirely, for no apparent reason.” 

A list is given of 20 references to the literature. 

On the chalcidoid parasites of psyllids (Hemipiera, Homoptera) , .1. 

Waterston {But. Ent. Eased reh, IS (1922), No. 1, pp. 1/1-58, figs. 7).- This is a 
summary of information on the ciialcidids reared from psyllids. 

FOODS— HITMAN NUTRITION. 

Report of the Food Investigation Hoard for the year 1021, W. B. Hardy 
FT AL. ([Gt. Brit.] Dept. Bei. and Indus. Rcscarrk, Food Invest. Bd. Ept. 1921, 
pp. II‘i-47, pis. .J).— This annual report of tlie F<^od Tnv(‘Ntigation Board of 
Great Britain includes an introductory section in whicli, in addition to a brief 
summary of the work of the various committees, a description is given of a 
low temperature station for research in biochemistry and bioiihysies at 
Cambridge. This section is followed by the annual reports of the various 
committees, including the fish preservation, meat, engineering, fruit and 
vegetables, oils and fats, and canned foods committees. Much of the work 
outlined In these reports has iieen noted from other sources. 
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The bacteriology of canned meat and fish, W. G. Savage, K. F. Hunwicke, 
and K. B. Calder ([Ot. Brit,] Dept. 8ci. and Indus. Research, Food Invest, Bd.y 
8pcc. Kpt. 11 (PJ22), pp. 111+72). — This report is biisal on the examination of 
116 samples of canned meat and 207 of marine products. The larger number 
of samples were from tins rejected owing to some abnormality when inspected 
by the methods noted in a previous report (E. S. R., 44, p. 360). The rest 
were from ordinary tins as purchased. The usual precautions were taken to 
obtain the samples aseptically, and the ordinary culture media necessary for 
the classitlcation and identification of the bacteria isolated were employed. 
While the publication should be consulted in the original for the detailed 
findings, certain points of general interest, as emphasized by the authors, are 
as follows : 

Of the 76 samples, the contents of which were perfectly sound, 47 were 
found to be bacterially nonsterile. The types of organisms found in these 
samples were obligate anaerobes 2, sporing aerobes 23, thcrmophils 24, micro- 
cocci 13, and iionferincnting, nonsi)oring organisms 2. Tlics(‘ liiidings are 
thought to indicate that sterility in itself is not a reliable test of soundness 
and that samples can not be justifiably condemned merely because they are not 
sterile, and ahso to suggest that unsoundness in canned food is not necessarily 
due to outside contamination, but because conditions within the can have 
become changed in such a way as to enable bacteria already present to multiply 
and decompose the food. 

As to the general relationship of different typos of hacleria to the sioundiTess 
of the food, as indicated by the types of organisms found in the spoiled 
samples, yeasts were not found at all in fish Bumples and only once in meat. 
Molds were found In only 1 of the fish samples but in 7 of the meat samples. 
Evidence of leakage was present in all these cases. Obligate anaerobes were 
found in 9 meat atal 18 marine products. Of the strains which ('oiild lie 
identified 7 were identical with or closely allied to Baeillus sporogencs and 12 
were of the B. rausehhrand type. Most of these wore associated with putre- 
faction, although 2 w(‘re found in perfectly sound samples. Spore-forming 
aerobic organisms were widely distributed in sound and decomposed products 
alike. No strains corresponding to any known pathogenic types were isolated 
from any of the samides. Many were, however, of the proteolytic type capable 
of decomposing the food in case of leakage and access of air. A considerable 
number were also found capable of multiplying under stringent anaerobic condi- 
tions. The thermophilic organisms were practically all nonproteolytlc and, 
therefore, can not be considered as possible causes of spoilage. The nonsporlng 
organisms were of various types, including those capable of fermenting car- 
bohydrates with gas production and causing proteolysis. The micrococci were 
nonpathogenic and probably not responsible for spoilage. 

In discussing the conditions under which canned goods become unsound, it 
is concluded that the extent to which food becomes unsound depends upon 
several factors including the extent and type of the bacterial contamination, 
the efficiency of the processing, the access of air to the tins, and the tempera- 
ture enviroment of the samples. 

“ To sum up this section, manufacturers who wish to ensure the absence, or 
at least a minimum, of spoilage must be encouraged to obtain tbeir food prod- 
ucts as fresh as practicable, to can them as speedily as possible under condi- 
tions of great cleanliness, to treat tbeir products so as to ensure the presence 
of a vacuum, to employ the right ‘ processing * temperatures, and by the use of 
good (pin lily tin plate and efficient tin-closing methods to avoid causes of leak- 
age and maintain the vacuum obtained,” 
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A study of the preservation of fish in iee, L. TT. Almv, K. Ftkli), and H. K. 
irtLL (Amer. Food Jour., 18 (PJ23), No. 1, pjK 36-38).— A study is reported from 
the BiireHii of Chemistry, U. S. I>. A., of the changes in appearance and in 
chemical composition of sea trout, mullet, and Spanish mackerel held in ice 
in the unvlscerated and eviscerated conditions known as round and gutt(‘d, 
respectively. 

The sea trout and mullet kept in a marketable condition for about 5 days 
longer than the Spanish mackerel. Regardless of species, the round fish which 
were full of food spoiled more quickly than the corresponding gutted fish. The 
weight of the fish first increased and then decu'eaK'd, those in the bottom layers 
showing a greater loss in weight and presenting a poorer appearance than those 
in the top layers. When stored for a long time both forms, but particularly 
the gutted fish, showed a loss in mineral and organic constituents. 

The influence of various stimuli iifmn human saliva, J. 11 JMcCiJuxANn 
(Anirr. Jour. Phyniol ^ 63 {1322), No 1, pp. 127 PjJ) — The ('ffect of stimuli of 
various kinds upon human saliva was studied in four subjects, determinations 
being mode on the saliva hefon^ and after (he use of the various stimuli of 
pll values determined colorimetrically, the alkali and acid reserve, the buffer 
index, and the ainylolytic index. The stimuli employed consisted of cliewing 
various foods; rinsing the mouth w^itli acids, sw'eetening agents, essential oils, 
and salts; and brushing the teeth witli distilled water, common salt, arid lime 
water. 

The resulis obtained indicate tliat no general eonclusion can be drawn as 
to the response of saliva to any stimulant. Tlie saliva varied in all the proper- 
ties tested, both with dlflerent individuals and with the same individual at 
different times, and the res])onse to any jiarticular stimulant varied with the 
individual. 

Among the poinis noted are tliat mastication increases tlie pH value of the 
saliva temiiorarily. regardless of the thnor of the material, th.it the ])res(*nce 
of alkails ill the saliva alters (lie H-ion concentration to a greater extent than 
the presence of acids, and that the addition of acid in the concentration re- 
quired to precipitate mucin may he accompanied by danger to the teeth, since 
acid of th'S concentration is capaide of dissolving tlie enamel. 

Studies in inorganic metabolism, 1— TIf (Jour Biol, (Jk'DI , 5'i (1322), X(f 2, 
pp. 363-307). — Three papers are presented. 

I. Interrelations bctivcen calcium and magnesium mclaholism, L. J. Rogert 
and E. J. McKittrick (pp. 308-374). — Tlie investigation reported in this paper 
was undertaken to determine wiiether changes in tlie calcium intake would 
affect the unmiry and fecal excretion of niagnesinni and vice versa. In this, 
as in the two following studies, a preliminary period on a calciurn-low diet 
preceded the experiment projier for 4 days, and a similar jieriod followed the 
close of the experimental period. The experimental period proper consisted of 
4 4-day periods, the first on normal calcium-magnesium intake, the second 
high magnesium and normal calcium intake, the third the same as the first, 
and the fourth high calcium and normal magnesium. The basal diet consisted 
of bread, lean beef, aiiples, potatoes, rice, peanut butter, and milk. In tlie high 
calcium and high magnesium periods 0 grn. of calcium lactate and 0 of mag- 
nesium citrate, respectively, was taken in three equal doses daily. The feces 
and urine for each period were analyzed for calcium by the McCruddeu method 
and for magnesium by the Oilicial method. The diet of 2 of the 4 young 
women who served as sul)jecls furnished 2,000 calories, 02 gm. of protein, 
48 of fat, 0.266 of calcium, and 0.275 of magnesium. The diet of the other two 
subjects furnished 2,208 calories, 60 gm. of protein, 57 of fat, 0.309 of calcium, 
and 0.292 of magnesium. 
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All of the subjects remained in good health during the ex^jerimental period. 
The calcium intake of the basal diet proved too low for a positive balance, but 
the negative balances were small in all cases. From the results obtained it is 
concluded that the calcium requirements for the 4 subjects ranged from about 
0.27 to 0.42 gm. per day, which figures correspond closely to the theoretical 
requirements as stated by Sherman (B. S. R., 40, p. 174). Based on the mag- 
nesium balances of the first period, which were all positive, the magnesium 
requirements of the 4 subjects ranged from 0.10 to 0.2 gm. 

Ill 2 of the subjects the urinary excretion of magnesium was less than that 
of calcium, while in the other 2 subjects the reverse was true, thus confirming 
the conclusion of Nelson and Burns (K. S. 11., 36, p. 366) that either calcium 
or magnesium may be In excess in the urine and that whichever predominates 
does so consistently for each individual. The fecal magnesium was less than 
the calcium in all 4 subjects during the first period. The addition of 6 gm. of 
magnesium citrate per day to the experimental diet increased both urinary 
and fecal magnesium in all 4 cases, the urinary and fecal calcium in 3 cases, 
and the total calcium in all cases. The addition of 0 gm. of calcium lactate per 
day increased both urinary and fecal calcium in all 4 cases. It appeared to 
increase the urinary magnesium in 2 cases, and slightly to increase the fecal 
and total magnesium in all 1 cases, although the after effects of the mag- 
nesium citrate taken in period 2 made it impossible to draw definite conclusions 
in regard to this point. 

II. The effeotfi of acid-forming and haac-forming dicta upon calcium metaho- 
ham, Jj. ,1. Bogort and B. E. Kirkpatrick (pp. 375-386). — In this study the same 
general methods \\ere used as in the above report and also the same foods, 
with the addition of canned i)eas and hard-boiled eggs. In the first and tliird 
of the 4 jH'riods following the i>reliminary calcium-low period, the diet was 
selected to furiiisli a balance between acid- and base-forming foods, in the sec- 
ond an excess of base-forming, and in the fourth an excess of acid-forming 
foods. The balanced diet consisted of beef, peanut butter, bread, rice, pota- 
toes, milk, apples, butler fat, and sugar; the base diet of apples, milk, peas, 
potatoes, peanut butler, and sugar; and the acid diet of bread, rice, eggs, milk, 
butter fat, and sugar. These diets were planned to meet the reciuiremcnts 
for energy, protein, and calcium, and to yield uniform amounts of energy, pro- 
tein, calcium, and fat in all 4 periods, but the calcium, as in the first study, 
was loo low and was also variable in amount, thus making it impossible to 
draw conclusions as to the influence of the acid-base content of the diets upon 
calcium retention. 

The base-forming diets resulted in every case in a decrease in urinary cal- 
cium, and the acid-forming diets in a marked increase in urinary calcium in 3 
of the 4 subjects. The base-forming diets showed a tendency to divert the cal- 
cium from the urine to the feces, and the acid-forming diets the opposite. 
Three of the 4 subjects showed a noticeable Increase in total calcium excre- 
tion, and 2 showed increased negative calcium balances not to be accounted for 
by calcium deficiency in the diet during the period in which the acid-forming 
diets were consumed. 

The total calcium excretion on the base-forming diet was lower than in the 
preceding period in 3 subjects and about the same in the fourth. It is con- 
cluded tentatively that calcium is retained somewhat more readily on a basic 
diet than on a bain need or acid-forming diet. 

III. The influence of yeast and hutter fat upon calcium assimilation, L. J. 
Bogert and R. K. Trail (pp. 387-397). — In the third study of this series the 
effect of the vitamin content of the diet upon calcium metabolism was studied 
by the use in the first and third periods of a diet low In vitamins, in the second 
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period a diet high In vitamin B, and in the fourth pertod one high In vitamin A. 
The low vitamin diet consisted of lean beef, rice, skim milk, white bread, sugar, 
cornstarch, and purified fat from nut margarln. Skim milk powder was used 
in place of fresh whole milk and was subjected to high temperatures by cook- 
ing with the rice in a pressure cooker. In the second period vitamin B was 
furnished In the form of six cakes of compressed yeast dally, and in the fourth 
period an equal weight of butter fat was substituted for the nut margarln. The 
diets met the energy and protein requirements and in nearly every case the 
theoretical calcium requirements. 

The addition of j^east to the vitamin-free diet was followed in 3 of the 4 
subjects by a lowered excretion of calcium, resulting in a change from a nega- 
tive to a positive balance in 2 cases and equilibrium in the third case. In 1 
subject the ingestion of yeast appeared to have little effect upon the calcium 
excretion. The substitution of butter fat for nut margarln resulted in all cases 
in decreased calcium elimination. These results are thought to indicate either 
an improved absorption or a decreased elimination of calcium through the in- 
testinal wall during the periods in which yeast or butter fat was taken, and to 
suggest some influence of the vitamin content of the diet upon calcium as- 
similation. 

Reproduction on synthetic diets when purified agar is added to the mix- 
ture, n. S. MnvHELL (Amer. Jour. Physiol., G2 {1922), No. S, pp. 557, 553). — 
Attention is called to the experience of various investigators in failing to secure 
reproduction in rats on the Osborne and Mendel standard diet of casein 18, 
starch 51, salt mixture 4, butter fat 9, and Crisco 18 per cent, with 0.4 gm. 
of dried yeast daily. In the author’s experience with this diet. It was observed 
that in a few cases where pregnancy occurred the animals died before delivery 
or the young were dead or died soon after birth, and that In practically all 
these cases there was noted, on autopsy, a severe Intestinal obstruction. This 
observation suggested the possibility of improving the ration by the addition 
of roughage. 

Following this suggestion, 6 per cent of purified agar was substituted for an 
equal weight of starch in the above diet Two females which had been mated 
without result when on the standard casein diet were again mated with the 
same male after the change in the diet and the following month produced and 
raised litters of 7 and 10, respectively, and two younger females raised on the 
modified diet have each produced a normal healthy litter. 

Dried milk powder in Infant feeding, T. Clark and S. D. Colltns (Pub. 
ffealth Upts, [U. 3.], 57 (1922), No. 40, pp. 241‘^~^4SS, fig. i).--ThIs Is the com- 
plete report of the results of an Investigation covering a period of over 12 
months of the value of dried milk In infant feeding as compared with grade A 
milk in suitable modifications and a reconstructed milk prepared from skim 
milk powder and butter fat. A preliminary report by Price, covering the first 
three months of this investigation, has been noted previously (B. S. R., 43, p. 
566). The later studies were continued along the same lines as the preliminary 
work, and, In addition, the Investigation was extended to Include laboratory 
studies comprising examinations of milk prepared in homes of different degrees 
of cleanliness, a classification of the intestinal flora of a number of babies 
from each group, and the physical examination of babies of all groups with 
reference to the extent of rickets and scurvy. Determinations by Talbot of the 
basal metabolism of a number of these babies have already been noted 
(K S. R., 46, p. T56). 

The number of babies who were under observation for a sufficient length of 
time to furnish reliable data was 241, including 68 in group 1 on grade A milk, 
48602—28 5 
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138 in group 2 on dried ixdU£« and 40 in group 3 on reconstructed xnllku Data on 
the gain In weight are tabulated and also presented in curves showing the rate 
of growth of the subjects on the three diets» grouped for all ages for 35 weeks, 
for babies from 1 to 8 months old for 35 we^, and from 4 to 6 months old 
for 24 weeks. These data tend to confirm the conclusion of the preliminary 
report that infants on whole milk powder gain in weight more rapidly than 
those fed modified cow’s milk. In regard to group 8, the number of observa- 
tions is considered too small to warrant definite conclusions, although in each 
case the tendency appeared to be toward a slightly lower rate of growth than 
with the whole milk powder. 

The bacteriological study of the intestinal flora of 110 specimens received 
from 24 babies through a period of 10 weeks and of 2 breast-fed babies serving 
as controls gave in total count of microorganisms the following results : Breast- 
fed, 324,000 ; group 2, whole milk powder, 980,000 ; group 1, grade A, 1,130,000 ; 
and group 3, reconstructed, 1,140,000 per milligram. Milk prepared from whole 
milk powder gave a much lower bacterial count when freshly prepared and 
showed a smaller increase on standing than did either of the other two milks. 
Both whole milk powder and reconstructed milk gave results for Gram-positive 
and Gram-negative organisms in the feces similar to those of babies fed grade 
A milk, the Gram-negative organisms being higher and the Gram-positive lower 
than in the stools of breast-fed babies. 

With regard to the relation of the different diets to the development of 
scurvy and rickets, it was considered advisable as a routine measure to admin- 
ister orange juice to all the babies, but for various reasons 13 failed to receive 
it. Of these, 2 developed scurvy, 1 on grade A milk and 1 on reconstructed. 
A number of children in all groups showed evidences of rickets, but no differ- 
ence could be noted in the different groups with respect to this disease. 

The sulphuric acid reaction for liver oils, J. C, Dbummowd and A. F. Wat- 
son (Analyst, 47 (1922), iVo. 557, pp, S41S49) .—The sulphuric acid color reac- 
tion for liver oils, tlie violet color produced when one drop of concentrated 
sulphuric acid is added to a solution of the oil In a solvent such as chloroform 
or petroleum ether, has been made the subject of an extensive study with respect 
to a possible association between this reaction and vitamin A. In the course 
of this investigation the substance responsible for the color has been found 
in the livers of the following species : Man, horse, ox, pig, cat, monkey, rabbit, 
guinea pig, chicken, duck, pigeon, rat, mouse, frog, shark, cod, haddock, ling, 
coabfish, dog-fish, sprat, and skate. That the bile constituents of the liver 
are not responsible for the color reaction has been proved by negative results 
obtained with fresh bile and with the unsaponiflable fractions prepared from 
bile. On saponification of the oil the substance responsible for the color test Is 
found in the unsaponiflable fraction and is not removed from this fraction 
by decolorizing agents such as Norit, thus indicating that It is not associated 
with lipochrome pigments. It is easily destroyed by oxidation, but is stable 
to temperatures below 120® G. If protected from oxidation by a current of 
carbon dioxld. 

An application of the test to the liver and body fats of pigs used in a 
previously reported study by Drummond et aL (B. S. E., 45, p. 566) showed a 
further relation between this substance and vitamin A In that the liver fat 
of the pigs fed on diets deficient in vitamin A did not give the characteristic 
color test, while not only the Uver fkt, but in some cases the body fat also, 
of other pigs fed on diets rich in vitamin A give the test Eats fed on 
diets rich in vitamin A also give the color test occasionally in the body fat as 
well as the liver fat 
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A rough approximation of tho power of different oils to give the test has been 
made by using a series of dilutions of the oil In petroleum ether and deter- 
mining at what dilution the color reaction Is Just given with one drop of 
sulphuric acid. On determining In this way the color index of a number of 
samples of cod liver oil whose relative activity as sources of vitamin A was 
known, the color tests were found to vary in the same order as the vitamin 
activity. This colorimetric procedure was also used to predict the vitamin ac- 
tivity of a number of oils which had not been tested on rats. In nearly every 
case consistent results were obtained. Progressive destruction by aeration of 
the vitamin A in a potent sample of cod liver oil was found to be accompanied 
by similar destruction of the ability to give the color reaction. 

Attempts to obtain evidence of the presence of the chromogenic substance 
in various marine and animal plants known to contain vitamin A are reported 
with varying success. In attempts to trace the origin of the substance in cod 
liver oil, no trace of the color reaction could be obtained from the diatom 
Nitzschia nor from the mixed plankton which forms the food of the young 
fish, but the small fish which live on the mixed plankton and which serve in 
turn as food for the cod contained the chromogenic substance in the liver. 

Vitamins, exposure to radium and intestinal fat absorption, J. C. 
Mottbam, W. Cramer, and A. H. Drew (Brit. Jour. Expt. Path., S (1922), No. 4, 
pp. 179-181, pi. 1 ). — An investigation is reported of the mode of absorption of 
fat by the epithelial cells of rats on a vitamin-free diet with additions of olive 
oil, olive oil and marmlte (yeast extract), cod liver oil, and cod liver oil and 
marmite, respectively, and also of the effect of radiation on the absorption of 
fats on these various diets. The animals were kept without food for 20 hours 
and then were fed at a given time with the different foods and killed some 
hours later. Pieces of the small Intestine equidistant from the pylorus were 
cut out, fixed in formalin, transferred to a solution of 1 per cent osmic acid 
in 1 per cent chromic acid, and the tissue finally examined in paraffin section. 

Two methods of fat absorption are described and illustrated. The first, to 
which the name “ absorption by drops ” Is given, is characterized by an appear- 
ance of droplets of fat between the free border of the cells and the nucleus. 
In the second type of absorption, “ absorption by streams,” the fat is in a much 
more finely divided form. It was found that when the food contained no 
vitamins the fat was absorbed entirely by drops. When vitamin A was present 
but not vitamin B the absorption was largely by drops, with a few streams. In 
the presence of vitamin B and absence of vitamin A the absorption was almost 
entirely by streams and in the presence of both vitamins entirely by streams. 

In the radiation experiments no absorption of fat occurred when the animals 
received a large dose of screened radiation, even in the presence of both 
vitamins. With a smaller dose absorption by drops only occurred whether or 
not vitamins were present. With a still smaller dose olive oil with vitamin B 
gave drops only, and cod liver oil, containing vitamin A, with the further 
addition of vitamin B drops with a few slight streams. 

The differences In absorption of fat noted in the various experiments are 
thought to indicate differences in the functional state of the intestinal epi- 
thelium with regard to food, and to give evidence that “vitamins A and B, 
particularly the latter, produce a definite stimulating action on the processes 
of intestinal digestion and absorption. The presence of lymphocytes in the 
intestine is an even more Important factor.” 

Teast as a source of vitamin B foi^ the growth of rats, 0. KnnwEDY and 
L. S. Palmbr (Jour, Biol, Chem,, S4 (1922) ^ No, 2, pp. 217-^232, figs. 5).*— This 
contribution from the Minnesota Experiment Station consists of the report of 
an investigation of the value, in comparison with an alcoholic extract of wheat 
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of diffesent kiodB of yeast as a source of vitamin B for pnrtHed rations. 
Tiie basal diet employed consisted of purified casein 18, salt miictnre 8,7» agar 2, 
and butter fat 6 per cent, with dextrin to make 100 per cent. Vitamin B was 
famished in the form of dried yeast from varions sources, administered first 
as a part of the ration, and in the later experiments separately in the form of 
tablets. In reporting the results, calculations were made of the nitrogen sup- 
plied by the yeast and of the actual weight of pure yeast in the various 
samples, some of which were diluted by the use of a filler. The yeasts used 
included baker’s yeast (Flelschmann), brewery yeast obtained fresh and dried 
In the laboratory, a pure culture of Sacoharotnvces cerevisiaey Flelschmann’s 
starch-free yeast dried In the laboratory, and a similar variety obtained ready 
dried. 

The results obtained are considered not to support the general belief that 
yeast Is an unusually valuable source of the growth-promoting vitamin B, nor 
that it can be accepted as a standard product in experiments in which vitamin 
B is required. The administration of the yeast separately from the basal 
ration gave better results than its incorporation with the ration, but even 
under the most favorable conditions completely satisfactory growth was not 
obtained. Owing to the change of one form of yeast to another during the 
course of the experiments and to Increases in the dosage at rather frequent 
Intervals, a comparison of the relative values of the different kinds of yeast 
is difficult to make. As compared with the alcoholic extract of wheat embryo 
all the yeasts employed appeared to be less favorable and certain as a source 
of vitamin B. Failure of rats to reproduce normally and rear their young was 
noted In practically every case in which yeast furnished vitamin B. The 
amount of unknown material added to an otherwise purified ration Is shown 
to be greater in the case of yeast than of the alcoholic extract of wheat embryo, 
and to furnish a further argument against the use of yeast as a source of 
vitamin B. 

The synthesis of water-soluble B by yeast grown in solutions of purified 
nutrients, M. B. MacDonald (Jour. Biol Chem., 54 (1922). No, 2, pp. 24S-248, 
ftg9. S ). — Several varieties of yeast grown on the medium of purified nutrients 
previously noted (B. S. R., 45, p. 860) and also on standard nutrient solutions 
have been used as the sole source of vitamin B for young rats for a period of 
about 4 weeks following the cessation of growth on the basal diet alone. In 
all cases the Introduction of the air-dried yeast to the extent of 50 per cent of 
the basal ration resulted in prompt recovery of growth. It is stated, however, 
that while the animals gained In weight, their coats were not sleek nor was 
their general appearance up to the standard. The results are interpreted as 
indicating not so much the practical value of yeast as a source of vitamin B as 
that, in so far as its content of vitamin B is concerned, yeast grown in solutions 
of purified nutrients behaves like yeast grown in other mediums, and that hence 
it must have the power of synthesizing vitamin B. 

The r61e of mieroorganlsnis in the production of vitamins.— Studies on 
the production of growth^promoting vitamins by Bacillus bulgarlcus and 
Amylomueor, B. Wollman and M. Vagliano (Oompt. Bend. 8oc. Biol [Paris], 
86 (1982), No. 15, pp. 8S8, Bvldei^^e is presented from growth experiments 
with rats that B. hulgarious and Amylomucor are not capable of synthesizing 
vitamin A dr the growth-promoting vitamin B, Similar studies of the possible 
synthesis of the antineuritic vitamin B and vitamin 0 have been reported pre- 
vously with negative results (B. S. E., 46, p. 866.) 

Growth and the antiseorbutlc substance, G. MouBxquAi^D, P. Michxl, and 
lu Baixk (€(mpt. Baud. Soc. Biol. [Paris], 86 (im), No. 19, pp. 1167-4169).^ 
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From a compariaon of the gain in weight and incfease In size of guinea pigs 
fed on diets containing vitamin 0 with those on diets furnishing none or onlj 
limited amounts of this vitamin, the authors conclude that vitamin C in itself 
has no growth-promoting properties. 

Studies on the content of diastatic enzjrm In the pancreas of polyneuritic 

pigeons, E. Hothlin {Hoppe-Seyler's Ztachr, Physiol, Chem., 121 (1922), No, 
4-6, pp, .—Determinations are reported of the amount of maltose 

obtained from a given weight of starch under identical conditions by artificial 
digestion with the pancreatic extracts of healthy and of polyneuritic pigeons. 
No evidence was obtained of any difference in diastatic action, nor did the 
injection of hydrocyanic acid alter the diastatic action of the pancreas. 

The hematology of polyneuritic pigeons, E. Weill, F. AaLoiNo, and A. Du- 
POUHT (Compt, Rend. Soo, Biol. [Pariah 86 (1922), No. 19, pp. 1115, ii7g).— The 
blood of pigeons fed polished rice is said to he characterized by a progressive 
lowering of the number of red blood cells and of the hemoglobin count and an 
increjise in the number of leucocytes. 

Studies on experimental rickets. — ^XXIII, The production of rickets In 
the rat by diets consisting essentially of purified food substances, E. V. 
McCollum, N. Simmonds, J. E. Bkckek, and P. G. Shipley (Jonr. Biol. Chern., 
54 (1922), No. 2, pp. 249-252).— To serve as a check on the accuracy of the 
conclusions drawn in the previous studies of this series (E. S. R., 48, p. 563), 
in which the diets used were made up chiefly of foods of a complex character, 
the studies liave been extended to include the effects of feeding diets con- 
sisting essentially of purified materials. In this paper two such diets, which 
are said to have resulted in typical rickets, are described. The first consists 
of wheat genu (extracted with ether and chloroform) 3 per cent, wheat gluten 
purified 15, gelatin 16, agar 2, salt mixture 3.9, CaCO»1.6, dextrin purified 56.96 
NalhPD^+HjO 0.64, and butter fat 2 per cent. The second consists of wheat 
germ 3, wheat gluten 6, gelatin 5, casein 5, agar 2, salt mixture 8.9, CaCO» 1,6, 
dextrin 72.6, and butter fat 2 per cent, the various ingredients being purified 
as in the first ration. 

It is stated that the animals restricted to these diets not only developed 
rickets but also showed signs of xerophthalmia, notwithstanding the presence 
of sufiicient vitamin A to cover the minimum nutritive needs of the rat This 
“ salt ophthalmia ” has been noted in a previous paper (E. S. R., 48, p. 464). 

Experimental rickets in rats.— IX, The distribution of phosphorus and 
calcium between the skeleton and soft parts of rats on rachitic and non- 
rachitic diets, G. F. McCann and M. BAUNErrr (Jour. Biol. Chbrn,, 54 (1922), 
No. 2, pp. 203-212). — In this continuation of the series of studies on experi- 
mental rickets in rats (B. S. R., 48, p. 365), data are reported on the phos- 
phorus and calcium content of the bones and soft tissues of rats which had 
been kept for 4 weeks after weaning on a normal diet; on diet 84, character- 
ized by low phosphorus, high calcium, and poor vitamin content ; on diet 85 C, 
characterized by high phosphorus, low calcium, and poor vitamin content ; and 
on diet D, characterized by low phosphorus, high calcium, good protein, vitamin 
A, and probably vitamin B. Poor growth and rickets resulted from diets 84 and 
85 C and fair growth with rickets from diet D. Two series were also kept on 
diet 84, supplemented In one case with cod liver oil and In the other with light 
treatment, both of which prevented rickets. 

The normal rats contained from 0.62 to 0.70 gm. of phosphorus and from 
0.72 to 0.93 gm. of calcium per 100 gm. of body weight Corresponding values 
for rats In which rickets had been prevented by cod liver oil or light were from 
0.63 to 0.72 gm. P and from 0.79 to 1.20 gm. Ca. The rats on diet 84 contained 
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from 0.45 to 0.49 gm. P and from 0.60 to 0.81 gm. Oa ; on diet D from 0.S8 to 
0*42 gm. P and ^om 0.41 to 0.47 gm. Ca ; and on diet 85 0 from 0.45 to 0.49 gm. 
P and from 0.66 to 0,72 gm. Oa per 100 gm. weight These data shot^ that 
rachitic rats contain less phosphorus and calcium per unit weight than normal 
rats, particularly in the case of animals making fairly good growth on the 
rachitic diets. 

In the normal rats from 68 to 75 per cent of the total phosphorus was found 
In the bones, In rats developing rickets on diet 84 with poor growth and from 
68 to 71 per cent, and in rats on diet D developing rickets while growing fairly 
well from 46 to 62 per cent. This is thought to indicate that in the more 
rapidly growing animals the soft tissues are able to take up and retain a greater 
proportion of the phosphorus, thus reducing the share of the bones below that 
which Is found when growth Is not so rapid. 

No significant changes were found in the distribution of calcium between 
bone and tissue. 

The nature of the action of potato upon the growth of Bacillus infiu* 
ensae* P. Fildbs {Brit. Jour. Expt. Path., S (1922), No. 4, pp. 210-214 ). — ^The 
authors present evidence of a similarity in behavior between ThjOtta and 
Avery’s growth-promoting factor X of the potato (E. S. R., 40, p. 78) and 
the similar factor in blood, in that the potato extract has the property previ- 
ously noted of the blood factor (B. S. R., 46, p. 79) of oxidizing guaiaconic 
acid in the presence of a peroxid. It is also noted that the peroxidase in 
potato has a similar reaction to heat and absorption, as has the growth- 
inducing factor of potato. “ It is suggested that the stimulating action of 
potato upon the growth of B. inffuenzae is due to the action of the peroxidase 
enzym operating in the same manner as blood pigment to accelerate the transfer 
of atmospheric oxygen to the bacillus.” 

ANIMAI PEODITCTION. 

Fraucis Galton, 1822—1922: A centenary appreciation, Iv. Peabson 
(London: Cambridge Univ. Press, [1922L pp. 23, pi. 1). — ^This is a brief review 
of the more noteworthy contributions of Galton, with special reference to the 
part which he played in developing the science of eugenics. 

On the mechanism of heredity, T. H. Moboan (Hop. Soc. [London] Proo., 
Ber. B, 94 (1922), No. B659, pp. 162-197, pis. 2, figs. SI). — ^This is a discussion of 
the present knowledge of heredity and describes mitosis, maturation, linkage, 
crossing over, and nondisjunction in Drosophila melanogaster, with comparative 
results for other species. The methods of calculating chromosome maps and 
the reasons for believing in the linear arrangement of genes are presented. 

The standard deviations of fraternal and parental correlation coefiicients, 
K. Smith (Biometrilca, 14 (1922), No. 1-2, pp. 1-22). — Formulas for determin- 
ing the standard deviation of fraternal and parental correlation coefficients 
have been deduced and applied to the results on inheritance In fish previously 
reported by the author (EL S. R., 46, p. 268). The formulas are calculated on the 
basis of normal distribution and normal correlation, including an equal number 
of offspring from each family. 

The iuheritaaqe of fur types and hair characters in rabbits, R. N. Baia* 
MAN (Jour. Qmetics, 12 (1922), No, A pp. 179^207, figs. 24). study of the 
characters of the hair and fur of 90 pedigreed rabbit skins which were pre- 
served by 0. C. Hurst is reported. In making the study small bunches of hair 
Were removed from the hide and fixed for sectioning. Mtcroscppical examina- 
tions were thai made of the cross sections of the bunch of hair from the base 
to the tip. 
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It was found that there were two different types of pelts, known as types 
A and B, which were differentiated largely by the frequency and shape of 
the cross sections of the contour hairs, these being the stout hairs from the 
hide. These hairs were found to vary in shape at different levels. In the 
type A pelts there was about one contour hair to 20 finer hairs, whereas in the 
B type the ratio was from 1 : 60 to 1 : 70. In the A-type pelt the counter hairs 
were bean-shaped at the base, changing gradually to kidney-, sausage-, and 
finally dumb-bell shape at the point of greatest diameter, which may be 10 
times the diameter of the base. Toward the distal end the hairs lose their 
dumb-bell shape by the ends being flattened, and they gradually become ribbon* 
like, ending in a fine whip point. In the B-type of pelt the contour hairs are 
almost circular throughout their length except near the end, where they are 
usually flattened or bean-shaped before ending in a whip point. These hairs 
ordinarily contain one medulla, but may contain two or three, rarely more, 
whereas the hairs in the A-type pelt contain from one to four medullas near 
the base, increasing to from 12 to 15 in the dumb-bell shaped portion. In 
the A-type pelts the small hairs are of two kinds, one of which resembles the 
contour hairs, but in the B-type pelts they are smaller and of but one kind. 
In noting the relationship between the different types of pelt and the length 
of hair it was found that all the short-haired rabbits had pelts of the A-type, 
whereas part of the long-coated or Angora rabbits were of each type. 

In dealing with the inheritance of the two types of pelts it is concluded that 
the A type is dominant to the B type. The B type was only to be found in 
the long-coated rabbits, and was not associated with any color or with the 
Dutch pattern. 

The small hairs were of three shapes on cross section, square, round, and 
oval. The square-shaped hairs were found pure only in short-coated rabbits 
and were recessive to the other two shapes. The round-shaped hairs have 
been found to be associated with B-type pelts, but round hairs were also found 
In both long- and short-haired rabbits and in the black of the Dutch-marked 
rabbits, whereas square hairs were found in the white of the Dutch rabbits. 
The round shape was recessive to the oval. The oval shape occurred in both 
long- and short-haired coats, but was usually mixed with some round and 
square hairs. Mixing also occurred in case of the other shapes to some extent. 

Postaxial polydactylism in six generations of a Norwegian family, A. 
SvEBDBUP {Jour, OeneiicSt {1922), No, 5, pp. 211-2^0, pis. 6, ftp. 1 ). — An 
account is given of the polydactylism which occurred in six generations of a 
family descended from one woman in which this condition occurred. Of the 
67 children from 12 marriages on which determinations were made, 84 were 
polydactylous and 23 were normal. Two types of polydactylism were found 
in the family. In type A there was an equal splitting of the fifth digit in 
either hands or feet, whereas in type B the sixth digit was represented by a 
small, loosely attached appendage. 

Prom the observations of the method of inheritance of these types it was 
found that polydactylous individuals have only occurred when one of the 
parmaits was polydactylous, indicating that the condition is dominant. Either 
the A or B type of polydactylism occurred in the offspring of a parent showing 
the A type of polydactylism, but only the B type resulted from a parent pos- 
nfftfflng the B type. This led to the conclusion that “ the A type polydactylism 
most probably is due to the operation of cumulative factors, whereas the B 
type is produced by one Mendelian factor possibly sometimes in connection 
With factors suppressing its development.” 
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Some brikcbydaotylism accompanied the type A polydactyiism in thia family, 
but it le concluded that tills condition Is due to a separate hereditary factor 
which Is possibly linked with one of the factors for polydactyllsm. Radio- 
graphs of a large number of the polydactylous hands and feet of the members 
of the family are included* 

Diallel crossings with the domestic fowl, J. Sohuidt (Jour, Genetics, 12 
{li^2)t No, S, pp. 241-245), --The generative value of two cocks was determined 
by the method of diallel crossings (E. S. B*, 47, p. 864) with five hens at the 
Oarlsberg Laboratory, Copenhagen. The character studied was again the 
number of vertebrae in the chickens, which were found to vary from 39 to 44. 
The five differences between the average generative values of the two cocks, 
as determined by the crosses with the individual hens, varied from 0.63 to 0.69. 
This is such a close agreement that the author believes the principle of diallel 
crossings should be applicable to experiments with poultry in which quanti- 
tative characters are considered. Both of the cocks used were found to have 
42 vertebrae. 

Sex linkage in the silkworm, Y. Tanaka (Jour, Genetics, 12 (1922) ^ No, 2, 
pp. IBS-178, pi, 1). — ^The results are reported of eight experiments in crossing 
silkworms which were carried on at the University of Kyushu, Japan, to study 
the method of inheritance of a character called translucent, which has been 
designated as oily in an earlier paper (E. S. R., 37, p. 158). The author found 
that there were at least eight Independently Inherited factors for translucence 
which were all recessive to the normal, but a homozygous condition of any one 
would produce the translucent character. One of these factors was found to be 
sex linked, and it is to this one that most attention is given in the present 
paper. 

The number of translucent silkworms which occurred In the crosses were as 
a rule somewhat below expectation, especially in the females, though the cause 
for this was not determined. According to the method of inheritance of the 
sex-linked factor, sex determination was found to be of the W Z type in the 
silkworm. 

Linkage relations of the sex-linked characters in Drosophila obscura, 
D, E, Lancefibld (Genetics, 7 (1922), No. 4, pp. 335-384, figs. 5).— The present 
paper describes 28 sex-linked characters in D, ohsoura. 

Some of these characters have been found to be arranged in multiple allelo- 
morphic series so that the genes causing them occur in 23 different loci. By 
studying the crossing over which has occurred between a number of the factors, 
it has been possible to construct a map showing 17 different loci for genes re- 
sponsible for these charactera From cytologlcal studies the X-chromosome in 
this species has been found to be much longer than in D, melanogaster or D, 
viriUs. This observation is substantiated by the fact that the map of the 
X^hromosome has been calculated to be 170 units long. 

The possibility of characters in I), obscura being similar to like characters in 
D, virilis or D, melanogaster is discussed, with negative conclusions in most 
cases, though It has been stated that the factors for notched wings and whlte- 
eosln eye color may be similar in D. melanogaster and D. obscura. The loci for 
these genes, however, are near the center of the chromosome in D. obscura and 
on the end In D. melanogaster. This leads to the assumption that the large 
size of the X-chromosome in D, obscura is due to the attachment of a large piece 
of a chromosome to the hook end of the X-chromosome in D, m^nogaster. 

An eyeless mutmt in Drosophila hydei, R. R. Hyue (Genetics, 7 (1922), 
No, 4 , pp, 319-334) •—The occcurrence in D, hydei of a mutant called variable in 
which the eye varies from the normal size to practically an eyeless condition 
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1(8 dascribed. A series of experiments carried on at tlie Johns Hopkins Uni- 
versity have shown that the factors for variable and scarlet eyes are linked. 
In crosses the variable eye condition is recessive to normal eyes. The method 
of inheritance of variable is apparently effected by environmental conditions, 
for when cultures homozygous for variable are kept cool and moist, nearly all 
or in many cases all the offspring which develop are normal eyed, but when the 
cultures are dry and warm large numbers of small eyed or practically eyeless 
individuals are produced. The environmental Influence determining whether 
the eye of the homozygous variable shall be large or small was shown to be 
exerted after the egg is fertilized and deposited. Reference is made to several 
other cases where environmental conditions have modified characters in 
Drosophila. 

The inheritance of ski wings in Drosophila melanogaster, K. £3. Clausen 
and J. L. Collins {QeneticSy 7 (1922 No, Jt, pp. S8S-426 ). — A character known 
as ski wings is described which resembles jaunty and curled, but which was 
found to be distinct from them in experiments carried on at the University of 
California. It was determined that ski differs from the wild type in two 
genes, one a dominant gene Sm located in the second chromosome, and the 
other a recessive gene ^im located in the third chromosome. In order that 
the ski character be evidenced, Sim must be homozygous and S, n may be 
either heterozygous to produce the simplex condition of ski or homozygous 
for the complete ski character. Ski in the simplex condition is not so pro- 
nounced as when duplex. The locus of Sm was placed at 30.8 in the second 
chromosome by making back crosses in which the characters star and black 
were concerned. All of the flies used for these determinations were homozygous 
for S, lu The locus for the latter factor, Sj m» was determined at 43.4 in 
the third chromosome in a similar manner by using flies homozygous for S| n 
and using us a basis for tlie determinations the genes causing the characters 
dichaete and spineless. Neither Si n nor Sj m produced any somatic change 
except when acting together. 

One-sided masculine and sex-linked inheritance in Lebistes reticulatus, 
{■). WiNUK (Jour. Ucnetioa, 12 (m2), No. 2, pp. U5-162, pis. 2).--Thls is an 
account of crossing experiments with the fish L. rehoulatus carried on in the 
genetic laboratory of the Royal Veterinary and Agricultural College at Copen- 
hagen. Four sets of characters determined by factors carried in the Y-chromo- 
some and two sets of characters determined by factors carried in the X-chromo- 
some were observed as to their method of inheritance in crosses. None of 
the factors studied were evidenced in the females. Those factors carried 
in the X-chromosome showed sex-linked inheritance, whereas those carried in 
the Y-'Chromosome showed one-sided masculine inheritance as distinguished 
in a previous note (E. S. R., 47, p. 667). The observed results were in very 
close agreement with the expected, but one male occurred which was entirely 
unexpected and its occurrence is explained as due to crossing over between 
the X- and Y-chromosomes, this being the first case of this phenomenon yet 
reported. 

‘it should be noted that this fish differs markedly from Drosophila in that the 
greater portion of the color factors seem to be carried by the Y-chromosome, 
bflt the author predicts that by crossing over it may be possible to find or 
produce Lebistes males without color factors in the Y-chromosomes. 

The genetic significance of intra-uterine sex ratios and degenerating 
lotuses in the cat, E. E. Jones (Jour, Heredity, IS (1922), No, 5, pp, 237- 
gex ratio of 122.1±8.3 was obtained for 653 embryos re(?overed from 
148 pregnant cats killed by the Society for the Prevention of Cruelty to Animals 
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in Nei^ Ybrk City. 3%[l«i ratio agreaa rather closely with the Hex ratio of X23.21 
ae found by Jewdl for fetal cattle (K. S. B., 4T, p. 668). The possibility of a 
differential intra^nterine mortality is suggested though no data are available 
on the sex ratios of cats at birth for comparison. 

The mean litter size of the 25 females which were classllled as white (not 
more than 10 per cent of the area of the coat colored) was 4.08±0.13 as 
compared with a Utter size of 4.48±0.15 for the nonwhites. In the fetuses 
from the white females 10.78±2.07 per cent were degenerating, whereas only 
3.84±0.58 per cent of the fetuses from the nonwhite females were degaierating. 
The difference of 6.845±2,149 Is considered significant, and it is concluded 
“that in some white female cats at least a lethal action of some sort Is op- 
erative when tlie factor for white Is present even in the simplex condition.” 
The possible relationship is noted to a similar lethal factor in mice previously 
reported by Little (B. S. R., 44, p. 67). 

Sex ratio and unisexual sterility in hybrid animals, J. B. S. Haldane 
(Jour. Geneticif 12 (1922), No. 2, pp. idi-idP). —After reviewing a large number 
of experiments dealing with abnormal sex ratios or sterility of one sex in 
hybrids of Lepldoptera, Dlptera, birds, and mammals, the author concludes that 
“ when in the Ft offspring of two different animal races one sex is absent, rare, 
or sterile, that sex is the heterozygous sex.” The possible exceptions to this 
rule were found in Lepidoptera, but all except one of these cases were doubtful. 

The nature of certain ovum-like bodies found in the seminiferous 
tubules, P, A. E. Crew and H. B. Pell (Quart. Jour. Micros. Sci. [London], 
n. ser., 66 (1922), No. 264, pp. 557-578, pis. 6 ). — An histological study has been 
made of ova-llke bodies which have been found In undescended testicles from a 
goat, rabbit, cat, and frog. These bodies were identified as degeneration prod- 
ucts of the germinal epithelium of the seminiferous tubules, and it is suggested 
that bodies resembling ova which have previously been found in testicles were 
probably similar. 

A hen with two ovaries? H. Atwood and H. Snyder (Poultry Soi., 2 
(1922-23), No. 2, pp. 59-61),— ‘This is an account of a hen which has been 
found at the West Virginia Experiment Station to lay eggs of two distinct 
types, one being long and the other shorter and rounder. It is assumed that 
this hen has two sets of ovaries and oviducts. 

The Influence of subcutaneous injections of Indol and skatol upon the 
nitrogenous metabolism of the rabbit, P. P. Underhill and R. Kapsinow 
(Jour. Biol Chem., 54 (1922), No. 4, Pp. 7i7-7£d).— Injections into 4 rabbits of 
30 mg. of indol or skatol per kilogram of live weight were found to be with- 
out influence on the amount of nitrogen excreted in the urine. Indol appeared 
to somewhat increase the excretion of ethereal sulphates, but this was not true 
with the injections of skatol. 

Investigations of the composition and digestibility of foreign fodder 
peas, P. Honcamp and K. Montag (Landw. Vers. 8ta., 99 (1921), No. 1, pp. 
41-51 ), — Determinations of the composition and digestibility of the chick-pea 
or gram (Cicor arietinum), mattar pea (Lathyrus sativus), Indian pea or 
Calcutta pea, and Russian pea are reported. 

The digestibility was determined by feeding two wethers in six feeding 
periods of 10 days each. During the first and sixth feeding periods a basal 
ration of 700 gra. Of meadow hay was fed each wether, and during the second, 
third, fourth, and fifth periods 800 gm. of Calcutta peas, Russian peas, gram, 
and mattar peas, respectively, were added to the basal ration. The composition 
and average digestibility of the fodder peas were determined as follows; 
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Compoiition and average digeetihiUty of fodder peas. 


Kind of 
peas. 

Composition. 

Coefficient of digestibility. 

Dry 
matte r. 

Crude 

pro- 

ton. 

Ether 

extract. 

Crude 

fiber. 

1 

N-free i 
extract. 

Ash. 

Or- 

ganic 

1 matter. 

Crude 

pro- 

tein. 

Ether 

extract. 

Grade 

fiber. 

N-free 

extract. 

Calcutta 

Russian 

Gram....... 

Perct. 

83.39 

83.64 

86.28 

86.17 

Per a. 
25.83 
27.14 ! 
22.60 
27.86 

Per c<. 
1.14 
1.28 
4.79 
.84 

Per (A 
6.97 
4.61 
9.39 
7.48 

Per d. 
63.82 
64.24 
59.97 
51.90 

Per ct. 

3.24 
2.73 

3.25 
11.92 

Per ct. 
89,6 

88.4 
82.8 

83.4 

Per cU 

85.0 

85.7 

77.8 

83.0 

Per ct. 
69.7 
63.9 
88.2 
70.0 

per ct. 
59.3 
59.3 
59.3 
66.2 

Per ct. 

94.7 
91.5 

87.8 

87.4 

Mattar 


The feeding of cattle by the method of feeding equivalents. — The use of 
a graphical method of calculating the rations of growing cattle, A.-M. 
Leeoy {Rev, Zootech, [Paris], No, 12 {1922), pp. 215-229, figs. 5).— The usual 
method of calculating the rations of young cattle by determining the feed re- 
quired for maintenance and that required for gain in weight separately Is dis- 
cussed, and the effect of rate of gain and the age of the animal on these re- 
quirements is shown graphically. A graph is then presented from wJiich the 
total feed required by young cattle for both maintenance and growth may be 
determined in one operation for animals of different weights and making |:ains 
at different rates. A number of examples of the similarity of the results which 
are obtained by calculating rations by the two methods are given. A table 
of feeding equivalents used in the work is appended. 

Steer feeding in Colorado, C. I. Bbay {Colo, Agr. Col. Ext. [Bui,] 195 A 
{1922), pp. iO, figs. 21).— This is a discussion of the best methods of steer 
feeding in Colorado, with reference to the most profitable types of steers, 
available feeds, and a review of some steer feeding tests carried on at the 
Colorado Experiment Station. 

The properties and inheritance of wool of Leicester-Merino crosses, W. 
SpOttel and E. Tanzeb {Deut. Londw. Tierzucht, 26 {1922), No. 49, pp. 518-52S, 
figs. 2). — In classifying wool fibers of Merino and Leicester sheep similarly to 
the method employed by Voltz (E. S. R„ 48, p. 372), it has been found that the 
Merino wool was uniformly fine, especially in selected flocks, whereas the wool 
of the Leicester sheep was extremely variable in the degree of fineness. Crosses 
between the two breeds were also variable as to fineness and resemblance to 
the Leicester and Merino wool in other characters. 

Forage crops for hogs in Texas, A. L. Ward and A. K. Short {Tex. Agr, 
Col. Ext, [Bui,] 0-21 {1922), pp. 1, fig. i).— Forage crops for hogs are briefly 
discussed, followed by directions for sowing and grazing each crop. Suggested 
rotations of forage crops are also given. 

Swiue feeding, V, A. Freeman {Mich, Agr, Col. Ext. Bui. 26 {192$), pp, 11, 
figs, S), — A discussion of the feeding value of the more common swine feeds is 
given. Sample rations for hogs of different ages are suggested, based on the 
protein and mineral requirements. Notes on methods of feeding and amounts 
to feed are included. 

Feeding and management of breeding swine, W. E. Joseph {Montana Sta, 
Giro. 101 {1922)^ pp. 21, figs, i.)).— General instructions for the feeding, selec- 
tion, care, and management of brood sows, boars, and young pigs are given. 

The essentials of a successful self-feeder for swine, J. M. Evvabd, J. B. 
DAvmsoN, and W A. Foster {Iowa 8ta, Sul, 208 {1922), pp, 91-U$, figs. 50),— 
The advantages, disadvantages, and general requirements to be observed in 
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using self^fsedsrs for swine are briefly notedt fallowed by plans and directions 
for constructing a number of dliOferent types of self-feeders* 

The Tarfatlon of eggs in the rate at which they lose weight, h . 0* Dxjnn 
(JPonWrp 8ol., j? (1922-23)^ No, 2f pp, 45-i58).— This is the first paper in a series 
of studies dealing with the causes of death of chick embryos in the shell. 

The percentage and actual loss in weight of eggs obtained from the moder- 
ately inbred flock of White Leghorns at the Connecticut Storrs Experiment 
Station was recorded. The mean loss in weight for 70 eggs kept 1 day was 
0.1353±0,0028 per cent, for 83 eggs kept 20 days 2.0678±0.0416 per cent, for 
260 eggs incubated 7 days 6.64±0.05 per cent, for the 223 of these eggs which 
were fertile 5.007±0.48 per cent, and for 92 fertile eggs Incubated 14 days 
10.67±0.14 per cent. 

The coefficient of variability of the unincubated eggs was about 27 per cent 
in each case, as compared with 18.5 to 19 per cent for the incubated eggs. The 
variability in the actual weight of the incubated eggs was approximately 8.6 
per cent, indicating that there is greater variation in the rate of ^loosing 
weight than in egg size. 

The coefficients of variability of the weights of eggs from 6 individual 
pullets were found to range from 2.07 to 6.18 per cent, averaging 4.64 per 
cent. The variability in the rate of losing weight in these eggs ranged from 
8.94 to 15.76, averaging 11.77 per cent for all the pullets. This indicates that 
the eggs from individual hens are about half as variable In weight and the 
rate in losing weight as eggs from the flock as a whole. 

Poultry feeds and feeding, H. M Lamon and A. R. Lee (New York: Ormge 
Judd Pub, Co.; London: Kegan Paul, Trench, Trubner d Co., Ltd., 1922, pp. 247, 
pU. 18, figs. 6 ). — This book consists of three parts. The first part deals with 
the scientific principles of feeding poultry under such headings as the composi- 
tion of plants, composition and structure of the fowl and of eggs, economical 
production of eggs and of poultry flesh, and feeding standards and the effect 
of different nutrients. In the second part the different poultry feeds are classi- 
fied and described. Practical poultry feeding is taken up in the third part 
under the headings of method of feeding laying hens; egg-laying rations; 
feeding and fattening chickens; management of laying stock; feeding ducks, 
geese, turkeys, pigeons, and capons ; and profit and economy in poultry feeding. 
A number of suggested egg-laying rations and tables showing the composition 
and digestible nutrients of poultry feeds are given in the appendix. 

Ducks and geese, H. M. Lamon and R. R. Slocum (New York: Orange Judd 
Pub. Co.; London: Kegan Paul, Trench, Trilbner d Co., Ltd., 1922, pp. XIV-\-2Sl, 
pl8. 56 ). — This book consists of two parts on ducks and geese, respectively, 
dealing in each case with the extent of the Industry, breeds and varieties, mat- 
ing, care, handling, preparation for show, location for commercial farms and 
equipment necessary, management of breeding stock, incubation, brooding, 
rearing, fattening, and marketing. 

The breeding of skunk and other fur-bearing animals, F. G. Hasselman 
(Ind. Dept, Comerv., Pub. 17 (1921), pp. 12, figs, 6).— General methods of skunk 
breeding are briefly described, as well as a few notes on the breeding of musk- 
rats, raccoons, opossums, and red foxes. 

BAIBT FAB][ma--iyLniYIHa. 

Comparison of com ensilage and sunilower ensilage for dairy cows, 

W. L, Quayle (Wyoming Bta, State Farms Bui. S (1922), pp, 11, fig. 1),^ 
During the winters of 3921 and 1922, 8 Holsteins and S Shorthorns were used 
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in expetiments at tha Archer Experiment Farm to compare Mammoth Rnsslan 
sunflowers and corn silage for milk production, llhe tests consisted of 6 14*day 
feeding periods each year. The different silages were fed during alternate 
feeding periods, and while the Shorthorns were receiving corn silage the 
Holstelns received sunflower silage. The average dally ration consisted of 80 
lbs. of silage, all the alfalfa hay the cows would eat, and a grain mixture com- 
posed of 7 parts corn meal, 2 parts bran, and 1 part cottonseed meal. The com- 
bined summary of the two tests is given in the following table : 

Comparison of sunflower and com silage for milk production. 


Breed of cows. 

Kind of silage. 

Total 
num- 
ber of 
days. 

Aver- 

age 

initial 1 
weight 
per 
head. 

Aver- 

d“a!fy 

gain. 

Average daily 
production. 

Average daily feed 
consumed. 

Milk. 

1 

Butter 

fat. 

Grain. 

Alfalfa. 

Silage. 

Shorthorn 

Do 

Holstein 

Do 

Sunflower 

Corn 

Sunflower 

Com 

1 

84 

1 84 

84 
84 

Lbs. 

1,087 

1,087 

1,101 

1,101 

Lbs. 
-0.13 
-1-3.10 
4- .80 
+2.00 

Lbs. 
27.87 
27.87 
35. 01 
36.05 

1 

Lbs. 

1.00 

1.01 

1.07 

1.11 

Lbs. 

10.33 

10.33 

12.00 

12.00 

Lbs. 

15.13 

15.59 

17.01 

16.84 

Lbs. 

29.83 

29.93 

29.93 

29.98 


The cows did not eat the sunflower silage as eagerly as they did the com 
silage throughout the test, but the milk and fat produced by the two silages 
were nearly equal and the author concludes that “ the practical dairyman will 
be substantially right in considering ensilage made from corn and that made 
from sunflowers as equivalent In feeding value, pound for pound.’’ The gains 
in w^eight made by the cows on corn silage were somewhat larger than those 
made on sunflower silage. Sunflower silage, however, was found to be cheaper 
to produce than corn silage, as larger yields occurred per acre. In 1920, 6,500 
lbs. of corn silage and 9,872 lbs. of sunflower silage were produced per acre, 
and In 1921 the respective yields were 2,800 and 4,400 lbs. 

Feeding experiments upon milking cows to illnstrate the value of alfalfa 
hay, H. Goldschmidt {K, Vet, og Landhoh0jsk, [Copenhagen^, Aarsskr. 1920, 
pp, figs. 3), — ^The results of a third year’s experiment to determine the 

value of alfalfa hay for milk production * are given. The composite results have 
shown that 1 kg. of the alfalfa hay equals about 0.5 fodder unit in feeding 
value for milk production. Alfalfa hay is recommended to replace from one- 
third to one-half of the oil cake and roots in the ration, but it was found that 
replacing all of the oil cake and roots with it resulted in a reduction in milk 
yield, especially with the high producing cows. An English summary of the 
work is Included. 

Feeding experiments npon milking cows to illustrate the value of roots 
os production fodder, H. Goldschmidt (K. Vet. og Landbohgjsk. [Copen- 
hagen] ^ Aarsskr. 1921, pp. 17^6, fig. 1).— This is a discussion of the value of 
root crops for milk production, based largely on the results of experiments in 
the feeding of root crops previously referred to (E, S. R., 84, p. 873). This 
experiment and others are summarised, and it is concluded that the value of 
roots for milk production depends largely on the other feeds in the ration. 
If sufficient protein Is supplied and Just enough roots are given for normal pro- 
duction, the feeding of additional roots might increase the fat percentage of 


Yet og Londboh^jsk. [Cbpenhageal, Aarsskr. 191S, pp. 61-89; 1919, pp. 129-160. 
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tbe milk about 0.1 per cait, but froxn the results of the ezqperliuexits uo tother 
iucreases in milk flow would be likely to occur. The animals in these experi- 
ments to which excess amounts of roots were fed, however, tended to fatten, 
which might or might not be desirable, dreading upon the condition of the 
animals. An abstract In English is given. 

The value of coconut cake, coconut meal, and linseed meal for feeding 
milch cows, N. Hansson (MeddeL Centralmst Forsdkev. jQrdbruktomrddet, 
No, MS (1922), pp, 2$, fig, i).— In experiments carried on at two farms by the 
Swedish Agricultural Experiment Station during the winter of 1921-22, 42 
cows were fed comparative rations In which 1.5 kg. of coconut cake or coco- 
nut meal was replaced with 1.8 kg. of wheat bran and 0.15 kg. of peanut 
cake, and In one test 1 kg, of linseed meal was replaced by 1 kg. of ground 
oats and 1 kg. of wheat bran. The results of the experiments indicated that 
these feeds are all very satisfactory for dairy cattle. All three feeds were also 
reported as having increased the amount of milk as well as the fat percentage 
of the milk. It was estimated that 0.85 kg. of coconut cake and 0.9 kg. of coco- 
nut meal containing 3 to 3.5 per cent fat were each equal to one food unit. 
One kg. of linseed meal was equivalent to 1 kg. of ground oats plus 1 kg. of 
wheat bran. The paper Is summarized In English, 

Feeding experiments with urea for milch cows, .T. Hansen (Landtv. 
Jahrb., 57 (1922), No. 2, pp. H1-190).—^A detailed account Is given of a series of 
7 experiments carried on from July 26, 1920, to January 25, 1922, to determine 
the efficiency of urea In replacing high protein feeds or of adding urea to a 
low protein ration for dairy cattle. The results obtained were studied with 
regard to the milk and fat produced and the maintenance of weight by the 
cows. Thirty-three different animals were used in the tests, which Included 
a total of 1,872 cow days during which urea was fed. 

The general methods employed In the tests were to divide each experiment 
Into from 3 to 7 periods of from 11 to 14 days each, with transition periods 
of 7 days between the test periods. The basal rations, which were the same 
throughout each experiment, were fed In the odd numbered periods and con- 
sisted of such feeds as clover or meadow hay, barley or oat straw, beets or 
dried beet pulp, rape seed cake, soy bean meal, and sunflower meal in amounts 
determined by the production of the cows. In the even numbered periods 
the oil meals were left out of the rations, but 200 gm. of urea per head per day 
plus a sufficient amount of potato flakes or dried beet pulp were added to 
make this ration agree with the basal ration in starch value. In experiments 
5 and 7 exceptions were made to the general procedure, in that experiment 5 
was designed to determine the effect of urea feeding for 91 consecutive days, 
while in the seventh experiment a low protein ration was fed during the 
first period, 200 gm. of urea per head was added dally to this ration during 
the second period, and sufficient oil meal to supply an equivalent amount of 
nitrogen was added to the same ration during the third period. The table 
below gives a summary of the results of the tests by showing the differences 
which existed In milk and fat production in the urea periods as compared with 
the average production during the period Just before and Just after the urea 
feeding, during which times the basal ration was fed. The average weights 
of the animals at the start of the urea feeding period and the gains or losses 
while on the urea ration are also givtfi. 
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EtmlU of mbstitutiiHf urea for high protein f^de in the rations of dairy 

cattle. 


Expertment. 

Period, 

Num- 
ber of 

cows. 

Len^h 

period. 

Average 
daily 
milk pro- { 
duction i 
during 
preced- 
ing 

period. 

DifTerenoe as oompared with 
average of 2 contlG^us pe- 
riods on basal raobn. 

Average weight. 

Amount 
of milk. 

Fat. 

Amount 
of fat. 

At start 
of 

period. 

Change 

during 

period. 




Dam. 

Kg. 


Pirct. 

Om. 

Kg. 

Kg. 

1 

2 

8 

11 

8.15 

±0 

-♦-0. 15 

+11 

636 

+5 

2. 

2 

3 

11 

11.72 

-.95 

-.04 

-36 

539 

+4 


2 

4 

14 

12.16 

-.53 

+.13 

-1 

552 

-4 

8 

4 

4 

14 

12.39 

-.24 

±0 

-8 

553 

*-17 


6 

3 

14 

13.05 

-.88 

+.01 

-11 

536 

0 

4 

2 

4 

14 

1 14.64 

-f.16 

+.12 

+23 

551 

-11 


4 

4 1 

14 

14.08 

-H.41 

-.06 

+7 

664 

-1 

6 

2 

7 

91 

15.29 

-1. 10 

-.03 

-36 

554 

+17 

8 

2 

9 1 

14 

13.57 

-1.16 

+-16 

-20 

584 

-10 

7 

f 2 

0 ; 

8 

12.65 

*4-. 51 


I *+17 

530 

*-l 


1 ‘3 

6 

12 

13. 16 

H.ll 


»+ll 

529 

‘+10 


» Two cows had digestive disorders during the preceding transition period which apparently influenced 
their live weight. 

* Compared with preceding period only 

* Linseed oil cake was fed instead of urea. 

In discussing the results of experiment 5, during which urea was fed con- 
tinuously for 91 days, the author states that in general urea was not quite as 
good as the high protein feeds when it was substituted for them, but it main- 
tained a relatively high milk yield and at the same time slightly increased the 
live weight of the animals. This experiment clearly explained the reduction 
in live weight which occurred in several of the shorter experiments, since during 
the first 3 or 4 weeks of this extended test nearly all the cows lost weight 
but at the end of the test all had gained from 6 to 37 kg. during the 91 days. 

The few digestive disorders which occurred during the test seemed to be due 
to changing the feeds rather than to any bad effect of urea. The author draws 
attention to the possibility of the practical use of urea in rations low in protein. 
Detailed results of the nitrogen requirements for milk and maintenance us cam- 
pared with those supplied in the feeds are given for experiments 6 and 7. 

The nitrogenous compounds of a nonprotein nature in feeds, T. Pfeiffer 
(Fuhling's Landw, Ztg,, 11 {1922), No, 11-18, pp. 813-324). — Largely on the 
basis of the results of the above experiments, the author calculates that the 
cost of urea would be too great for any practical application as a substitute for 
protein in the ration. He further shows that nonprotein nitrogen in the 
more common feeding stuffs would be much cheaper and should be made use of. 
The comparative prices of feeds in June, 1913, and June, 1922, are tabulated 
at the end of the paper, showing the great increases which have been made in 
prices during that period. 

The mineral requirements of dairy cows, E. B. Meigs (Jour, Dairy Sd., 6 
(1928) t No, 1, pp, 40-68). — This is a discussion of the difficulties of keeping 
dairy cows on positive calcium and phosphorus balances while receiving dry 
feeds with or without silage. The results of experiments have indicated that 
the inclusion of alfalfa hay in the ration will be of greater assistance in main- 
taining positive balances than feeding the animals soluble minerals. Some 
essential substance for calcium and phosphorus assimilation seems to be present 
in well cqred alfalfa hay or green grass. 

Feeding and managing dairy cows in Montana, J. 0. Tbetsven (Montana 
Bta, Ciro. 100 (1922), pp, 16, figs. P).— This consists of a description of the 
principles of feeding, care, and managment of dairy cattle. 
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The ]*atlixiii4 feeding of dairy cattle, L. Maltkact (La4i, If (ipff), Wo. 9, 
pp. 77^-75d).—- The general principles of dariy cattle feeding, based largely on 
the maintenance and production requir^ents for protein, energy, and dry 
matter, are discussed, and sample rations are given* 

The relation between skin color and fat production in dairy cows, It* B. 
Palmer (Jour, Dairy 8ci., 6 No. i, pp. 83, 84 ). — Prom the results of 

observations by Hooper (B. S. R., 46, p, 378), in which he found no correlation 
between the amount of color of the body secretions and the yield of milk or 
fat, the author suggests the possible similarity between these characters and 
the characters for body pigment and egg production in poultry as previously 
noted by Palmer and Kempster (B. S. B,, 44, p. 09). In the case of the fowls 
there was found to be a negative correlation between these characters, and If 
a similar relationship existed the negative correlation would be expected to 
be greater near the end of the productive (lactation) period. 

Stadias in the growth and nutrition of dairy calves. — ^V, Milk as the sole 
ration for calves, A. C, McGandlish (Jour. Dairy Sci., 6 (J933), No. 1, pp. 
54-63 ). — In continuation of the studies of growth and nutrition of dairy calves 
(E. S. R., 47, p. 781), an experiment Is reported to determine the value of milk 
as the sole diet for calves. Two bulls were given milk from birth luitil death 
at 208 and 196 days of age, respectively. Salt, beginning with the seventieth 
and thirtieth day of age, was the only other food supplied. No water was 
given. The results show that the animals gained In weight until they were 
from 2 to 8 months of age, after which slow gains occurred for the next 30 
dkys, followed by losses in weight and finally death. The animals were 
measured every 30 days for height, depth, and width, which showed very much 
the same trend as the weights of the animals. After about 3 months of age 
the animals began to go down on their pasterns, walked with a stiff gait, their 
hair was rough, and they were unthrifty, finally becoming emaciated, the 
hair falling out, and body sores occurring. Between 3 and 4 months of age 
tetanic convulsions occurred from time to time, which continued at irregular 
intervals as the experiment progressed. 

Post-mortem examination of the animals showed that the bones of one calf 
were soft and flexible, but the bones of the other calf were normal. In both 
cases the mesenteric lymph gland was enlarged, and the contents of the rumen 
resembled thin cottage cheese mixed with hair. Both kidneys of one animal 
were cystic, and in the other animal one kidney was atrophied and the other 
had enlarged. 

Calculations of the food consumption showed that the rations were from 33 
to 66 per cent deficient in dry matter during the periods from 8 to 6 months 
of age. The calves consumed as high as 0.03 lb. of salt per day In some cases, 
as compared with an average consumption of 0.01 lb. by normally fed calves. 
The possibility of the excess salt causing convluslons is suggested. An insuffi- 
cient amount of vitamins B and 0 In the milk may also have caused the death 
of the animals. It is evident that milk alone will not supply sufficient nutri- 
ents for calves after they are a few weeks old. 

Class leaders in aip^lcitltiiral college herds, H. P. Davis and R. A. Bratjh 
(Jour. Dairy 8ci., 6 (1923), No. 1, pp. 13-^5).— From a questionnaire sent out 
to 35 agricultural colleges, from which 24 returns were received, the dairy 
ckttle of the Holstein, Jersey, Guernsey, and Ayrshire breeds owned by these 
agricultural colleges are tabulated as to the best records for each class In each 
breed. 

Fortieth annual report of the Dairymen’s Assoclatloti tmd of the Dairy 
School of the Proviiice of Quebec, 19S1. (Daitymm^s A 9 $oc. Prov. Que^p, 
Am. MpU 40 (1921), pp. P//-fi37, fii/. i),-^This annual report (B. S. R., 47, 
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p. 681) consists largely of a number of papers on dairying, included in which 
are the following: Notes on the Classification of Butter and Cheese, by M, G. 
Cayer ; The Outlook for Dairying, by J. A. Ruddlck ; Cow Testing Associations, 
by J. B. Trudel; Preparation of Animals for the Market, by R. Dumaine; A 
Campaign to promote the Greater Consumption of Milk and Its Products, by 
J. H. Crepeau; Bookkeeping and Payment of Milk According to Butter-fat 
Content, by E. Bourbeau; The Future of the Dairy Industry in Canada, by J. 
H. Grisdale; Milk Under Its Various Forms as a Food, by O. L. Martin ; »Some 
Efficient Means to Regulate the Feeding of Cows in Reference to Selection 
and Milk Yield, by A. Besner; Cooperative Buying and the Dairy Industry, 
by H. C. Corneillier; The Dairy Industry in Canada during 1921, by J. N, 
Lemieux; The Ayrshire Breed, by J. L. Tarte; The Dairy Industry in the 
Province, by G. E. Marquis; and The Adulteration of Condensed Milk, by 
J. C. Chapais, as well as various addresses which include those of the presi- 
dent, G. Boyer, and of the minister of agriculture, J. E. Caron. 

Report of milk survey and ordinance, Kansas City, Mo. {Kanfins City: 
Common Council, 1921, pp. '{12 ). — This is a report by C. E. North of a complete 
survey of the milk supply of Kansas City, Mo., dealing with the amount of 
milk used, price, cost of production and handling, dairy farm and city inspec- 
tion, bacterial content, infant mortality, etc. A copy of the ordinance as passed 
by the Common Council is also Included. 

The position of dairying in Bavaria, H. Pirneh (Landw. Jahrb. Bayern, 11 
{1921), No. 7-8, pp. S4S-S9S, pis. 5). — The milk production of Bavaria during 
the years 1918 to 1920 is reviewed, and data are given showing the milk pro- 
duced and the prices of milk during each of the intervening years. The value 
of milk for the development of the coming generation is emphasized, and the 
Importance of giving due consideration to the future milk supply during the 
period of reconstruction following the war is discussed. 

Utilization of buttermilk in the form of condensed and dried butter- 
milk, 0. F. Hunziker {Jour. Dairy 8ici., 0 (1923), No. 1, pp. 1-12). — The utiliza- 
tion of creamery buttermilk in a dried or condensed form for animal feeding 
is discussed. The few experiments which have been carried on indicate that 
the food value, digestibility, and vitamin content of the buttermilk have not 
been materially changed by drying or condpsation. The high cost of prepara- 
tion has been a factor which has prevented a more widespread use of dried and 
semisolid buttermilk for hog and poultry feeding. 

Oidium rubrum, T. Proks {Lait, 2 (1922), No. 9, pp. 716-719). — A rare mold 
found on cheese, which consists of branching filaments made up of short polygon 
shaped cells having a reddish tinge, has been namcfl 0. rubrum. The cultural 
characteristics of this mold have been worked out on different media, and the 
results are reported. 

Gelatin, the good and the bad, A. D. Burke (Ice Cream Rev., 6 (1923), 
No* 8, pp, 78, 80, 8^).-— This Is a discussion of the undesirable features of bad 
gelatin when used in Ice-cream making. Suggested methods of testing gelatin 
for acidity, bacterial content, and color are given, and apparatus Is recom- 
mended by which the strength, solubility, odor, appearance, and foreign mate- 
rials may be determined. 

VETERINAEY MEDICIHE. 

Veterinary bacteriology, R. E. Buchanan and C. Murray (Philadelphia 
and London: W. B, Saunders Oo., 1922, 3. ed., rev., pp. 60k, flffs. 209). — ^Thls 
second revision of the work previously noted (E, S. R., 36, p. 177) is said by the 
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authors to give a more adequate discussion of the classification and relation- 
ships of microorganisms. The newer conceptions of acidity on the basis of 
H-ion concentration has received increased emphasis. Several of the chapters 
on specific pathogenic bacteria have been completely rewritten and others exten- 
sively revised. 

A compendium of parasitology, B. Bbumpt (Prdci« de ParaaitolOffie. 
Paris: Masson d Co., 1^2, S. ed., rev. [and enl], pp. XV+121&, pU. d, figs. 
75d). — This is a third revised and enlarged edition of the work previously noted 
(B. S. R., 31, p. 177). 

An indexed system of veterinary treatment: A work on modern medi- 
cal, surgical, and biological therapy, W. Scon’ {London: BailMre, Tindall d 
Ooa?, 1922, pp, XI +636, figs. iP5).— -This work, the arrangement of which is 
alphabetical, is a presentation of the present status of knowledge of veterinary 
therapeutics. An index to the subject matter is included. 

Poisonous plants of South Africa, S. M. Stent and H. H. Cubson {Union 
So. Africa, Dept. Agr. Buis. 6 {1922), pp. 8, pis. 2; 1 {1922), pp. 7, pis. d).— 
The first of these papers deals with the Transvaal yellow tulp Homeria pal- 
lida, with the tulp in Cape Province, Including H. coUina and its varieties 
and H. elegans, and with some of the tulp of the genus Moraea, which occur 
in practically every district of the Union. The second paper deals with the 
Transvaal slangkop Urginea burkei, the Natal slangkop U. macrocentra, with 
U. altissima and £7. sanguinea, and the Cape slangkop Ornithoglossum glaucum, 
including their pathological effects. 

The development of our conception of immunity, H. A. Woodexiff {Aus- 
tralasian Assoc. Adv. 8ci. Rpt., 15 {1921), pp. 258-285).— A presidential address 
delivered before the section of veterinary science of the Australasian Associa- 
tion for the Advancement of Science. 

The importance of the different vitamins in the immunizing defenses of 
the organism, M. n’A. Biondo {PolicUn., 8cz. Prat., 20 {1922), No. 1, pp. 3-5 ). — 
This is a summary of the results of an investigation conducted on pigeons 
to determine the effect of diets deficient in the various vitamins on the natural 
immunity of these birds to anthrax. Observations were also noted on the 
body weight and general condition, the leucocytic count, and the value of 
the opsonic index of the blood for anthrax bacilli. The pigeons were fed auto- 
claved polished rice alone (lacking vitamins A, B, and C) and autoclaved rice 
with additions, respectively, of onion (lacking A and B), butter (lacking B 
and 0), onion and butter (lacking B), and with dried peas (lacking A and C), 
dried peas and onion (lacking A), and dried peas and butter (lacking 0). 

The pigeons on all the diets deficient in vitamin B died in from 15 to 24 days 
with symptoms of polyneuritis, while no morbid symptoms followed the lack 
of the other vitamins. In the first group there was a loss of immunity to 
anthrax and a diminution in the opsonic index of the blood. 

The detection of blackleg and similar diseases through examination of 
boue marrow, W. Pfeileb and V. Goebtom {Arch. Wiss. u. Prakt. Tierheilk., 
48 (1922), No. 2, pp. 145 - 149 ).— The authors are of the opinion that marrow- 
containing bones are more suitable than pieces of flesh for post-mortem diag- 
nosis of blackleg infection, especlaly where the material has to be sent a con- 
siderable distance. The organism in question can be recovered in pure culture 
from the bone marrow without dgi^r of contamination from secondary in- 
vaders. The metacarpal or metatarsal bones are recommended as the most 
satisfactory. 

Investigations into broxy, S. H* Oaiqeb (Jour. Oompar. Path, and Ther., 35 
(1922), Nos. 3, pp. 191-223; 4, pp. 235^6, figs. 3). ---The author reports in detail 
upcm investigations of braxy In Scotland commenced in 1918. In the course 
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of his work 20 cases were found alive, of which 18 were killed for post- 
mortem examination, one was allowed to die, and a post-mortem examination 
made at once, and one died and was examined an hour later. The studies 
have led to the following conclusion as to the nature of braxy : 

“ Owing to certain circumstances causing debilitation or injury to the mucous 
lining of the fourth stomach, an anaerobic bacillus is enabled to penetrate 
through the mucous coat, multiply enormously in the submucosa, and produce 
a serious tissue lesion. The aniraaFs system immediately starts a counter- 
attack in self-defense, pouring out phagocytes and exhibiting all the phenomena 
of an Inflammation at the point of invasion. The anaerobic bacilli produce 
toxins which are absorbed and help to weaken the animal; they extend their 
point of attack and may attack at other parts of the alimentary canal, for 
example, the intestine. They penetrate to the peritoneal cavity, and in some 
cases to the blood stream, when infection becomes generalized. The organs of 
the body become profoundly affected by the toxemia to a degree varying with 
their susceptibility to such changes, the kidney ranking first in this respect. 
The bacterial Invasion and the toxemia quickly prove fatal to the animal. An 
infected animal opened at death shows no putrefactive smell, merely a sour 
butyric odor and one which is not unifleasant. From the nature of the attack, 
post-mortem changes occur with great facility, and, should bacteriological work 
be done upon cases found dead, only conflicting results can be obtained.” 

The account concludes with a technical description of the braxy bacillus, 
including its biological characteristics, and a discussion of methods of treat- 
ment and prevention. 

Keport of the departmental committee on foot-and-mouth disease, £2. G. 
PRETVMAN ET Ai.. {London: Min, Agr. and Fuheties, 1922, pp, V III +78). — This 
is the report of a committee appointed by the Minister of Agriculture and Fish- 
eries to inquire into the origin and circumstances of the recent outbreak of 
foot-and-mouth disease and into the policy and procedure which was pursued 
in dealing with the disease, and to make recommendations as to methods of 
administrative control, etc. The report includes a summary of the principal 
recommendations under the headings of precautions against introduction and 
spreading of disease, procedure in dealing with outbreaks, movement restric- 
tions, disinfection, and administration. In several appendixes accounts are 
given of foot-and-mouth disease, the history of the disease in Great Britain, 
the orders made with a view to prevent the introduction of the disease into the 
country from without, details furnished by the London and North Western 
Hallway Company as to the movements of certain trucks Involved in the 
Leicestershire and Ipswich outbreaks, history of legislation affecting foot-and- 
mouth disease, rules for foot-and-mouth disease Infected places, cases in which 
outbreaks have occurred on the same premises on two occasions, statistical 
data on foot-and-mouth disease in 1922, etc. 

Foot-and-mouth disease, A. K. Maclachlan (IQt. Brit,’] Min, Health Oiro, 
S06 {1922), pp. S). — This is a submittal of the foot-and-mouth disease amend- 
ment of 1922 made by the Minister of Agriculture and Fisheries. 

Infection and immunity in foot-and-mouth disease, O. Waldmann and 
C. Tbautwein {Centhl. Bakt. [etc.], 1. AM., Orig., 89 {1922), No. pp. 162-* 
166). — This is a general discussion of the subject, based on the investigations 
of Waldmann and Pape on experimental foot-and-mouth disease in guinea pigs 
(E. S. II., 46, p. 277). 

It has been found that tissue immunity in guinea pigs does not last longer 
than 4 months, and that In cattle the absolute Immunity Is probably of not 
much longer duration^ In five animals, which were reinfected from 7 to 8 
months after spontaneous infection, generalised infection resulted lu four canes, 
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Blood immimlty is thought to last for about one and one-half yearn In 80 
cases about one-fourth were found to have lost their blood Immunity after this 
length of time and to have become highly sensitive again, while In the re- 
maining animals immune bodies were still present as shown by serum teste 
with guinea pigs. 

On the immune serum against foot-and-mouth disease, S. Kubaoano and 
T. Mouami {Jour, Japan, 8oc, Vet. Sd.y 1 (J.9£^), 2, pp, JOl-1 11). —Thin 

Japanese paper is summarized in English as follows : 

“ Calves subjected to a natural infection proved to be Immune against sub- 
cutaneous inoculation of virulent blood carried out 20 to 34 days after their 
recovery. To determine the duration of the immunity produced by the natural 
infection further investigations are necessary. 

“Subcutaneous inoculation of blood, saliva, vesicular content, and emulsion 
of spleen and lympathlc gland from an infected animal produced the disease in 
the calves experimented on. The minimum dose of virulent blood for a calf 
was 2 cc. 

“ The blood serum taken from the animal recovered from one attack of this 
disease was found to have a protective action which can be intensified by re- 
peated injections of the virulent blood (100, 500, and 1,000 cc.). 

“ The period of incubation in this disease is sometimes as short as 24 hours. 
To test, therefore, the protective action of an immune serum, injection of 
serum first and of virus one or two days later Is preferable to the injection of 
both at the same time. 

“The animals treated with the immune serum in a dose of 0.53 cc. per 
kilogram body weight proved to be immune against injection of 10 cc. of viru- 
lent blood carried out 3 weeks later. To determine the relation between the 
dose of serum and the duration of immunity further investigations are 
necessary.*' 

The value of the conglutination and the KH reactions for the serum 
diagnosis of glanders, K. Poppe {CentlJ. Baht, [etc.'], 1. AM., Orlg., 89 (1922), 
No, 4-5, pp. 29-48, fig. 1 ). — The literature on the value of the conglutination 
method for the diagnosis of glanders, as described by Pfeller and Weber 
(E. S. K., 28, p. 478), and the KH test, as described by Pfeller and Scheffier 
(E. S. R., 34, p. 276), is reviewed and discussed, and data are presented from 
the author’s experience In the use of both on a large number of animals. 

In the case of horses which proved to be free of glanders Ihc conglutination 
test gave negative results in 93.3 per cent of 2,729 and the KH test negative 
results in 94.3 per cent of 2,419. Similarly 88.1 per cent of the glandered 
horses gave positive conglutination and 89.1 per cent positive KH tests. The 
reliability of both the conglutination and KH tests is, however, considered to 
be less than that of the complement fixation test, although in 22 cases of 
glanders positive results were given with the conglutination and KH tests 
but not with the complement fixation test. It Is considered that chronic 
glanders can be detected with more certainty by the conglomeration, and to a 
lesser degree by the KH reaction than by the complement fixation test. 

Transmission of Rocky Mountain spotted fever by the rabbit tick, 
Haemaphysalis lepoiis-palnstris Pack., E. E. Parkeb (Amer. Jour, Trop. 
Med„ S (1923), No. 1, pp. 89-45'). — The author reports upon investigations In 
Montana commenced in 1921 which demonstrate that the rabbit tick (E, 
lepofiB-palmtris) transmits the virus of Rocky Mountain spotted fever from 
mbbit to rabbit, that infected rabbit ticks occur in nature, and that the infec- 
tion may be present in eggs deposited by Infected females. 

Tbe chemistry of tuberculosis, H. G. Wsnxs, L, M. DbWitt, and E. E. 
LONO iBtUUmre: WUUami and IVilMna <7o., mS, pp, F///+i#7, flgg. 7).— This 
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volume, which Is the outcome ot the systematic work on the chemotherapy of 
tuberculosis which has been carried on in the Otho S. A. Sprague Memorial 
Institute, Chicago, since 1911, consists of a compilation and critical review of 
existing knowledge on the chemistry of tuberculosis. The subject matter is 
considered in three sections, as follows: (1) The Chemistry of Acid-fast Bac- 
teria, by E. R. Long, (2) The Chemical Changes in the Tuberculous Host, by 
H. G. Wells, and (3) The Chemotherapy of Tuberculosis, by L. M. DeWltt 

Extensive references to the literature are given as footnotes. 

Experimental contribution to the question of tuberculin immunity and 
to the antigenic action of tuberculin, A. Wolff-Eisnee {Ztschr, Immuni- 
tdtsf. %i. Expt. Ther., /, Orig., 35 (1922) ^ No. 3, pp. 215-261 , figs. 10 ), — ^Thls is 
largely a discussion, with reference to the literature and to experimental obser- 
vations, of the author’s theory of the nature of tuberculin, which, briefly sum- 
marized, is as follows: 

“ The poisons of tubercle bacilli are the tuberculins. Tuberculin is not a 
toxin of the nature of diphtheria or tetanus toxin (1) because it is not pri- 
marily toxic, but is a poison of the character of protein poisons (endotoxin), 
and (2) because the assimilation of tuberculin does not lead to the formation 
of antitoxins.” 

Ibicillary infection and tuberculosis in man and in animals, A. Calmette 
{1/ Infection Bacillaire et la Tuberculose chez V Homme ei Chez les Animauw, 
JUDin: MttiiHon d' Vo.. 1922, 2. ed., [rev. and enl ], pp. pis. 25, figs. SI). — 

This revised edition of the volume previously noted (E. S. R., 45, p. 181) con- 
tains a supplementary chapter on the experimental work which has been 
done in several laboratories on the chemotherapy of tuberculosis. 

A brief account of a disease in cattle simulating hemorrhagic septicemia 
due to feeding sweet clover, F W. Schofield (Canad, Vet. Rec., 3 (1922), 
No 2, pp — This is an account of what is thought to be a new disease 

which occurred almost exclusively among cattle fed on sweet clover hay or 
clover silage, some of which, at least, had become moldy. It is said that most 
of the cases investigated can be grouped under one of two heads, namely, (1) 
the hemorrhagic type, with the presence of subcutaneous swellings, and (2) the 
anemic type, where the animals have died following an operation such as de- 
horning or where death has resulted apart from any such contributory cause. 

Investigations on the immunology of swine plague, R. R Birch and J. W. 
Benner (Jour. Arner. Vet. Med. Assoc., 62 (1922), No. 2, pp. 148-161). — This 
paper summarizes the results of previous investigations on the etiology and 
immunology of swine plague, and reports the results of further attempts to 
secure immunity against the disease. 

In the first experiment two litters of pigs 6 weeks of age were used, one 
consisting of 7, averaging from 15 to 20 lbs. in weight, and the other of 5, 
averaging from 25 to 30 lbs. Of these 1 received an intravenous injection of 
3 cc. of a suspension of Bacterium suisepticum and died two days later, while 
5 received subcutaneous injections of 1 or 2 cc. of the suspension, a week later 
a second injection in larger amounts, and 11 days later an intravenous injec- 
tion of 1 cc. The intravenous injection was followed by general stiffness of 
varying Intensity, but no deaths occurred. Of the remaining animals which 
were left as controls, 2 were given an intravenous injection, which resulted in 
deatli wltliin G4 hours in one case and in permanent disability In the other. 

The animals which recovered from the effect of the first intravenous injec- 
tion were then given a 2-cc. intravenous Injection, and one of the controls of 
the first experiment also received the same injection. Tlie reactions to this 
injection showed that in the smaller pigs the degree of Immunity established 
was in almost direct proportion to the quantity received in previous treatments, 
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while in the larger animals this was not true. Moreover* the animal wMeh 
had received no preliminary injection stood the Intravenous injection better 
than those which had been treated previously. Twenty days later this animal, 
another which had received no treatment, and one from each group which 
had received two subcutaneous and two intravenous injections were injected 
intravenously with 3 Cc. of the suspension. The one which had received no 
previous treatment died in 5 hours, the one which had received a single in- 
travenous injection gave a slight reaction but recovered completely in about 
2 weeks, and of the other two, the one from the group of smaller animals died 
in 20 hours and from the larger collapsed, but recovered after a long interval. 

The sera of the various animals which had survived all treatments were 
tested for immune bodies by Injection into rabbits, followed later by injection 
of the organism in dilution. Agglutination tests were also made on the sera. 
Normal hog serum and antiliog-cholera serum were also used in these tests 
to test the theory that as hogs advance in age they acquire an Immunity to 
the swine plague organism. In the rabbit tests all the animals died in from 
16f to 138 hours. The time interval before death showed that the blood from 
the hyperlmmunized animals had decidedly greater protective power than 
normal or hog-cholera serum, and that the latter had a very slight pro- 
tective power. 

Further attempts were made to hyperimmunize hogs against both cholera 
and swine plague, but with rather unsatisfactory results. The genei*al con- 
clusion drawn from these studies is that subcutaneous injections of Die viru- 
lent organism will produce only an uncertain immunity and at the risk of 
killing, disabling, or stunting the pigs which are to be protected. Conse- 
quently, there is at present no useful place for swine plague vaccines and 
hacterins. 

A species of roundworm (Gongylonema) from domestic swine in the 
United States, E. A. Chapin (17. Natl Mua. Proc., OS (I9SS), Art, 10, pp, 3, 
figs, 3). — The author presents a description of G, ransomi Chpn. from East 
St. Louis, 111., which burrows In the mucosa of the tongue and esophagus 
of swine. 

Combined carbon-dioxid content of blood plasma In the horse, N. Ijiohi 
(Jour. Japan. Soc. Vet. Sci., 1 (1922), No. 2, pp. 67-79; also in Jour. Amer. Vet, 
Med. Assoc., 62 (1922), No. 1, pp. 74-7d).— In this paper, presented at the annual 
meeting of the Japnne.se Society of Veterinary Science at Tokyo, in April, 
1922, the results obtained in experiments conducted during a period of three 
years are reported. 

It was found in experiments with 30 military horses that the carbon-dioxid 
content of blood plasma varies from 72.1 to 52.8 volume per cent, with an 
average of 62.6 volume per cent. The account Includes data on the carbon- 
dioxid content of blood plasma (1) in the normal horse, (2) in the horse 
under abnormal conditions, including (a) fatigue and (h) podophyllitis, colic, 
influenza, pectoralis, and morbus maculosus, (3) when affected with chlorin 
and phosgene gas poisoning, (4) with a decrease In the carbon-dioxid content 
in the case of experimental acidosis, (5) with limited feeding, and (6) with 
carbon-dioxid intoxication. 

Control of bacillary white diarrhea, 1921—22, G. E. Gage and 0. S. 
Flint (Massachusetts 8ta. Control Ser, Bui, 22 (1922), pp. 3-3).— Following a 
brl^f preliminary account of the nature of Bacterium pullorum infection, the 
authors report on the service rendered under the poultry disease eUmlnatiou 
law for the season ended August 81, 1922, in tabular form, under the headings 
(1) geographical distribution of the various breeds tested during 1921--*22, (2) 
geographical distribution of the infeetibn is determined by the testing 
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work, (8) distribution of Infection among various breeds, (4) classification of 
ttie sizes of fiocks tested, (5) number of flocks having certain limits of infec- 
tion, and (6) reduction of percentage infection as determined by testing work 
on 18 different flocks, 1919-1921. 

It is shown that the number of cases of bacillary white diarrhea is being 
reduced each year, and that there are Indications of improvement among the 
breeding flocks as a result of the testing work. Of the 110 flocks tested during 
the year, 27 were found to be free from the disease. While it is not easy to rid 
flocks of this disease, especially if the original infection is great, it appears that 
the infection may be eliminated by testing the original birds, the progeny, and 
the progeny of the progeny, this being possible only after a scries of tests. 
The authors present three plans for testing and elimination of the disease, any 
one of which may be adopted by cooperating poultrymen. The first of these 
consists of tests on birds one year of age or older, the second of tests on 
pullets, and the third of an alternate plan for tests on pullets. 

A study in active immunization against fowl cholera, K. Sakamoto {Jour. 
Japan. Soc. Vet. Sci., 1 (1922), No. 8, pp. 151^155). — In this study of the anti- 
genic properties of various vaccines for fowl cholera, pigeons were Inoculated 
subcutaneously in the breast with the various preparations to be tested and two 
weeks later were Inoculated with a minimal lethal dose of a virulent culture of 
the fowl cholera organism. 

Unsatisfactory results were obtained with the fowl cholera organisms atten- 
uated by incubation at from 42 to 43° C., or killed by shaking for 24 hours in 
physiological salt solution, or by drying in a desiccator for 40 days, or by heat- 
ing in a water bath for 1 hour at 60°. Protection was secured with a suspen- 
sion of the organism treated with lodin or glycerin, with an 11-day broth 
culture of the organism condensed to one-tenth its original volume in vacuo at 
from 45 to 50°, and with the aggressin obtained from the pleural exudate of 
a rabbit dead from an intraperitoneal injection of a small dose of the culture. 
This exudate was heated for 3 hours at 44°, passed through a Berkfeld filter, 
and preserved with 0.5 per cent phenol. After 24 hours 7 pigeons were inocu- 
lated with doses of from 0.1 to 1 cc. Those receiving 0.5 cc. or more were pro- 
tected from a minimal lethal dose of the virulent organism. 

A polyvalent vaccine prepared from the heated cultures of four organisms 
of the hemorrhagic septicemia group (fowl, rabbit, swine, and guinea pig) 
exerted an even greater protective action than the fowl cholera organism itself. 

A disadvantage noted in tht above methods Is the formation of abcesses at 
the point of inoculation. To avoid this a 48-hour growth of the culture on agar 
was treated with 1 per cent potassium hydroxid and allowed to stand for 48 
hours at room temperature. On neutralizing this with a 1 per cent solution of 
acetic acid a white precipitate formed which was centrifuged, washed five times 
with water, and finally dissolved in 1 per cent sodium carbonate. This prepara- 
tion gave very satisfactory results as an immunizing agent and with no local 
disturbances at the site of injection. 

Detection and control of avion tuberculosis with tuberculin, G. Kogk 
(Arch. Wi88. u. Prakt. Tierlieilk., 47 (1921), No. 8, pp. 775-197). — Tiie results 
are reported of the application of the tul)erculin test to a large number of 
fowls. Three kinds of tuberculin were used, avian tuberculin, a commercial 
preparation called phymatln, and old-tuberculin (Koch). The method of ap- 
plication was the intracutaneous method of Moussu and Mantoux (E. S. R., 21, 
p, 582) as used by Van Bs and Schalk (E. S. R., 31, p. 582). In all 966 
fowls in 22 flocks were tested with one or more of the tuberculins, and the 
positive reactors were killed and examined for tuberculous lesions. Several 
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nonr^actlug bltda which presentecl some evidence of tuberculoslB wove also 
killed and examined. 

Of ©41 fowls tested with avian tuberculin 93, of 496 tested with phymatin 
37, and of 198 tested with old-tuberculin 17 gave positive reactions. All of 
the positive reactors showed evidence of tuberculosis on post-mortem examina- 
tion. Among those in the first group tested with avian tuberculin were 7 
which gave a negative teat but later with phymatin or old-tuberculin reacted 
positively, and 5 which gave a negative reaction with all three but were 
emaciated and soon after showed marked symptoms of tuberculosis. ' Similarly 
In the other two groups were found 28 of the phymatin and 9 of the old- 
tuberculin groups which gave negative reactions although tuberculous. 

It is concluded that the tuberculin test, especially with avian tuberculin, 
is of great practical value in detecting avian tuberculosis, but that it is of 
advantage to repeat the test with negative or doubful reactors. 

Becommendatlons concerning the common diseases and parasites of 
poultry in California, J. R. Bkach and S. B. Feeeboen {CalifortUa 8ta. Girc, 
251 (1922), pp. 44, figs. 34). — ^This consists of brief discussions of control meas- 
ures for the more important diseases and parasites of poultry, including chicken 
pox and canker or avian diphtheria, colds and roup, nutritional disease resem- 
bling roup, fowl cholera associated with ruptured egg yolks, tuberculosis, 
coccidiosis, white diarrhea of chicks, leg weakness of chicks, blackhead in 
turkeys, common diseases of birds, lice, mites, ticks, fleas, flies, tapeworms, 
roundworms, and cecum worms. 

EITEAL ENGINEEEINff. 

Water-holding capacity of irrigated soils, 0. W. Isbaelrkn and F. L. 
West (Utah 8ta. Bui. 183 (1922), pp. 3-24, figs. 7). — Studies on the capacity of 
soils in the natural field condition to absorb and retain irrigation water are 
reported. A review of water capacity measurements made by 10 investigators 
in 8 States and on 20 dliferent classes of soil is presented, showing that the 
amount of water absorbed by the soil when in need of irrigation varied from 
0.5 in. of water to 1 ft. of sand soil to 2.25 in. of water to 1 ft. of clay loam 
soil. 

The experimental work was conducted on uncropped plats to which excessive 
amounts of water were applied, thus assuring complete capillary saturation. It 
was found that one day after Irrigation the plat which received 36 in. of 
water held i in. more per foot of soil than the plat which was given 12 in., 
and that the plat receiving 24 in. held 0.25 in. more water per foot of soil than 
the 12-in. plat Ten days after the heavy irrigations were applied each of 
the plats held the same amount of available water, about 1.5 in. per foot in the 
upper 6 ft. 

These results are taken to indicate that as a general rule soils have the 
capacity to absorb from 0.5 to 1.5 in. of water to each foot of depth of soil that 
needs moistening, and that the actual capacity of a given soil depends upon its 
texture and structure. Sandy or gravelly soils retain the smaller amounts and 
clay loam soils the larger amounts. 

Diagram for designing open ditches with 1 : 1 side slopes, F. T. Mewes 
(liJngin. ’News-Bee., 90 (1923), No* 4» P- 173, fig. 1). — Graphic data are presented 
on the velocity of flow and discharge of open ditches, which include a logarith- 
mic diagram to determine the hydraulic radius and cross-sectional area of 
ditch for a given bottom width and depth of flow, and a nomographic diagram 
to determine the velocity of flow for a given hydraulic radius^ hydraulic Slope, 
and roughness coeMclent n. The latter diagram is based on Manning’s formula 
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for velocity, lo which the roughness coefficient n Is equal to Kutter’s w. The 
diagram is arranged for a value of n of 0.035. 

Porto Rican irrigation project has novel features, R. A. Gonzales (Engin, 
Kews-Mec., 90 (192S), No. 4, pp. figs. S).-— This is a brief description of 

the more Important features of an Irrigation project on the island of Porto 
Rico which will irrigate 15,000 acres of land on the high rolling plain on the 
northwest coast Despite the numerous sink holes on the site of the storage 
reservoir required, it has been found that these can be sealed with clay. 
Hauled-ln material for a high earth dam is to be sluiced into place. 

Administration report on irrigation branch for the year 1920—21, S. G. 
Rivett-Carnac {Cent. Provs. and Berar [India], Irrig. Bramch Admin, Rpt. 
1920-21, pp. [165], pis. 3).— The operations of the irrigation branch of the 
I^ublic Works Department of the Central Provinces and Berar, India, for the 
ilscal year 1920-21 are described In this report. 

Report on investigations into the improvement of river discharge meas- 
urements, n, E. B. H. Wade {Egypt Min. Put). Works, Phys. Dept. Paper 6 
{1922), pp. 12, pis. H). — In a second report on the subject (E. S. R., 46, p. 886), 
it is shown that when the velocity of a stream is very low its measurement 
presents special difficulties. There is, therefore, a demand for an improved type 
of current meter to deal with the case of sluggish flow. A type of current 
meter for this purpose is described, in which a helix is driven by an independent 
constant power and the effect of the stream is merely to Increase or decrease 
the rate of the helix by an amount which serves as a measure of the velocity 
of the stream. Data are presented showing the advantage of using an inde- 
pendent constant power in this manner. 

Surface water supply of Snake River Basin, 1018 (V. S. Geol. Survey 
Water-Supply Paper JjfSS {1922), pp. F+lTi, pis. This report, prepared In 
cooperation with the States of Oregon, Nevada, and Washington, presents the 
results of measurements of flow made on streams in the Snake River and tribu- 
tary basins during the year ended September 30, 1918. 

Water powers of the Cascade Range. — IV, Wenatchee and Entiat 
Basins, G. L. Paiucer and L. Lee {U. S, OgoI. Survey Water-Supply Paper 486 
{1922), pp. /y+76, pis. U, figs. S). — This report, prepared in cooperation with 
the Washington State Board of Geological Survey, describes the Wenatchee 
and Entiat Basins in central Washington, with particular reference to their 
value as potential sources of water power. Data on which the report is based 
consist of daily stream flow records, miscellaneous' measurements, river plans 
and profiles, and other survey data, continuing previous work (E. S. R., 34, 
p. 884). 

Surface water supply of western Gulf of Mexico basins, 1019—1920 

{U. S. Geol. Survey Water-Supply Paper 508 {1922), pp. IV -{-ISO, pis. 2). — This 
report, prepared in cooperation with the State of Texas, presents measure- 
ments of flow made on streams in the Trinity, Brazos, Colorado, Guadalupe, 
San Antonio, Nueces, and Rio Grande River Basins during the biennium ended 
September 80, 1920. 

Twenty-first annual report of the Reclamation Service ([f/. S.] Reclam. 
Serv. Am. Rpt., 21 (1922), pp. 11+174, fiff- i).~"This report not only covers the 
operations of the U. S. Reclamation Service for the fiscal year 1921-22 but re- 
views the operations under the national reclamation act during the 20 years 
since Its approval. It is stated that the Investment In construction during that 
period has l)een In round numbers $185,000,000, of which about $13,000,000 
has been repaid. This investment has accomplished the construction of works 
by which about l,676r000 acres have been furnished with a complete water 
jiupp]y» and about 1,100,000 additional acres have been furnished a supplemental 
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supply under the provisions of the Warren Act. On the Government projects 
proper the area given comprises 31,462 farms, or an average area per farm of 
about 53 acres, 

With the Investment mentioned, the service has excavated over 200,000,000 
cu. yds. of earth and rock, of vrhich about 14,000,000 yards have been placed in 
dams, and canals have been built aggregating over 13,000 miles in length, in- 
cluding 27 miles of tunnels and 185 miles of flumes. 

PlAue table manual, D. B. Wainwbight ([7. 8. Coast and Oeod, Survey 
Spec. Pul). 85 (1922), pp. VI -^96, pis. 8, figs. 41). — This is a manual of informa- 
tion on topographic surveying by means of the plane table. 

An impact test for gravel, P. H. Jackson (Amer. 8oc, Testing Materials 
Proc., 22 (1922), pt. 2, pp. figs. 2). — In a contribution from the U. S. 

D. A. Bureau of Public Roads, an impact test for gravel is described. 

The apparatus used consists essentially of two 2.5-in. steel balls, the lower 
ball fastened rigidly to a cast-iron anvil measuring 5 in. in diameter by 1.75 
in. high and the upper one free to fall between three f-in. guide rods. An ad- 
justable stop, provided with a clamping nut, slides on one of the guide rods. 
Fastened rigidly to the upper ball is a f-lh. rod graduated in inches, which 
passes through a hole in the stop. The hammer, consisting of the upper ball 
and the graduated rod, weighs exactly 1,200 gm. while the remainder of the 
apparatus weighs exactly 6 kg. so that the ratio of the weight of the hammer 
to the weight of the anvil is 1 : 5. 

The fragment to be tested is held firmly on the lower ball so that Its smallest 
diameter is vertical. The upper ball is allowed to rest on the test specimen, 
and the stop is adjusted and clamped at the height of the fall desired, measured 
in Inches directly on the rod. The upper ball Is then raised until it comes into 
contract with the stop, and allowed to fall upon the specimen until a height is 
reached at which fracture occurs. 

Tests of the apparatus on different samples of gravel seem to indicate that 
for a material of uniform quality a fairly definite relation exists between the 
height of fall and the diameter of the particle. 

Preliminary impact studies — Skunk River bridge on the Lincoln High- 
way near Ames, Iowa, A. H, Fuller (Iowa Engin. Expt. Sta. Bui. 6S (1922), 
pp. St, figs. 8). — This is a report of preliminary studies conducted under a 
cooperative agreement between tlie U. S. Department of Agriculture, the Iowa 
KState Highway Commission, and the Engineering Experiment Station of the 
Iowa State College, the object of which was primarily to investigate the effect 
of impact of trucks and tractors upon a 150-ft. span, 20-ft. roadway through- 
riveted steel highway bridge with a 6-in. concrete floor on steel stringers. The 
preliminary work comprised studies of the distribution of stress throughout 
various members and portions of members and the comparison of a number of 
different instruments to determine which ones would be the most suitable for 
future work. Two trucks and a caterpillar tractor were used as loads. 

The results of about 200 observations condensed from 2,500 field observations 
are presented in this report. Owing to its preliminary nature no definite 
conclusions are drawn. 

Physical properties of subgrade materials, J. II. Boyd (Amer. Soc. Testing 
Materials Proc., 22 (1922), pt. 2, pp. SSySSS. figs. 15).— This is a report of fur- 
ther studies by the TJ. S. D. A. Bureau of Public Roads on tests for determining 
the physical properties of road subgrade materials (E. S. R„ 45, p. 587). 

The results Indicate at least three important factors upon which the physical 
properties of subgrade soils depend, namely, the gradation, which is expressed 
by the mechanical ratio, the moisture content, which is expressed by the 
moisture Index, and the diaraeter of the soil, vfhiak is expressed by the ab* 
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sorption number. When the clAy content of the soil Is Increased, its ability 
to take up and retain moisture and its percentage volume change have been 
found to be Increased. The character of the soil influences its percentage 
volume change, as is evidenced by the fact that for increasing adsorption 
numbers the percentage volume change Increases. When the moisture index 
of the soil is less than unity the bearing value will be high, and when it Is 
above unity high bearing values can be obtained, provided the adsorption of 
the soil is high. 

Economic grades save most gasoline, C. Lewellen {Iowa Engineer, 
(1928), No. 4, pp. 7-9, figs. 3 ). — A description of tlie testing apparatus used in 
studies of the relation between highway grades and the consumption of fuel 
by motor vehicles, conducted by the Engineering Experiment Station of Iowa 
State College, is given In this report. These experiments have indicated that the 
average gasoline consumption In gallons per 1,000 ton miles is smaller for a 
round trip with the motor declutched on down grades than It is for a round 
trip with the clutch engaged over the entire course. 

Economic theory of highway grades, T. It. Agg {Engin. Netvff-Rec., 90 
{1023), No, 2, pp. 76-79, figs. 7). — ^Thls is a more detailed report of studios, 
some of the results of which are presented in the above. It has been found 
that momentum grades on rural highways are economical both from the 
standpoint of fuel and time, and that under certain circumstances less fuel 
will be required on a road with an undulating grade line than on one with 
very flat grades. 

Koad grading costs reduced by tractor hauling, K. R. Wiggins {Engin. 
Ncwh-Rcc. 00 {1923), No. 5, pp. 200, 201, figs. 3 ). — The costs for plant invest- 
ment and operation on two heavy road grading operations in Iowa and Mis- 
souri are itemized. In tliis work a comparison was made of tractor-operated 
elevating graders and tractor-hauled 4-wheeled scrapers. No conclusions are 
drawn. 

Caustic magnesia cement {U. S. Dept. Com., Bvr. Standards Circ. 135 
{1022), pp. lit ). — A brief summary is given of the discovery, early liistory, and 
later application of the reaction of caustic magnesia with solutions of mag- 
nesium chlorid, resulting in the production of a quick-hardening cement. 
Short descriptions are given of the ore used and of methods of calcining the 
ore. Formulas are also suggested for several types of products, together with 
information on the development of specifications. 

The fuel value of wood, I. T. Bode {Iowa Agr. Col. Ext, Bui, 111 {1022), 
pp, j ^). — Data on the relative fuel values of different Iowa woods under differ- 
ent (‘ondltions of seasoning ar^ briefly presented. 

It is stated that important factors which influence the heating value of wood 
are the species, the part of the tree from which the wood comes, the seasoning, 
and the method of burning. The most efficient wood fuel is that which has 
been the most thoroughly seasoned. The heartwood of the tree Is said to be 
better than the sapwood for fuel. Generally the softwoods burn more quickly 
than the hardwoods, and the lighter hardwoods burn more quickly than the 
heavier hardwoods. Pines give a quicker, hotter fire than birch but are con- 
sumed more quickly. Birch gives a more intense flame than oak, but the oak 
gives a steadier heat. 

lionger durability ^or fence posts and farm timbers, I. T, Bode {Iowa 
Agr. Col. Ext. Bill. 109 {1922), pp. 16, figs. "Practical information on the 
creosotlng of fence posts and other farm timbers, with particular reference to 
conditions in the State of Iowa, is presented in this bulletin. The information 
is based on experiments at the Iowa Experiment Station in which it has been 
fbond possible to Increase the life of ordinary woods such as cottonwood, willow, 
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and soft maple to 20 years or more. Creosote has been applied either by the 
brash or hot spray method or by the open-tank immersion method. 

It has been found that for fence posts the brush treatment, while slightly 
beneficial, is not thorough enough to insure very complete protection against 
decay, and the conclusion is drawn that the life of softwoods is increased 
hardly enough by this treatment to pay for the trouble. 

Protective metallic coatings for the rustprooflng of iron and steel ( U, 8. 
Dept. Com., Bur. Standards Circ. 80, 2. ed. (1922), pp. Si, pis. 12, figs. 5 ). — This 
publication discusses the nature of corrosion of iron and steel and the prin- 
ciples underlying methods of prevention of corrosion. Types of coatings and 
methods of application are described, microstructure is discussed, and informa- 
tion is given on the preparation of the surface before coating and the accom- 
panying effects upon the mechanical properties of the steel. Methods of test- 
ing coatings are also described. 

It is recommended that zinc coatings be given preference over all others when 
the object of the coating is protection against corrosion only. For general use 
on large, smooth surfaces, sheets, rods, wires, pipes, etc., the hot-dipped zinc 
coatings are entirely satisfactory, although some of the other processes are 
more economical in the amount of zinc used. Too heavy coatings of the hot- 
dipped type should not be used on articles which must be sharply bent or 
shaped on account of the tendency of the coating to flake off at such points. 
One ounce of zinc per square foot of surface exposed is considered to be 
satisfactory for most purposes, but less may be sufficient if evenly dis- 
tributed. 

The hot-dipped and sherardized zinc coatings are not recommended for 
hardened and tempered steels. The plated zinc and the sherardized coalings 
are both recommended for accurately machined parts, and so-called spray 
coatings are considered to be valuable for large or complex parts which must 
be coated in place or after assembling. 

Notliing is said to be gained from the standpoint of resistance to corrosion 
by first coating an article with copper or a similar metal and then finishing 
with zinc. Black nickel may be used to provide a black finish for a zinc 
coating. The use of oil and like substances on any type of coating is strongly 
recommended. It is stated that the life of zinc coatings, particularly those 
of a porous natffre, may be prolonged almost indefinitely by periodic oiling. 

The time required for the appearance of rust on zinc-coated articles when 
exposed to salt spray may in general be taken as an Indication of whether or 
not the coating Is satisfactory for outdoor exposure. A period of 24 hours 
Is considered to he unsatisfactory, from 48 to 72 hours satisfactory for mild 
exposure, and from 96 to 144 hours satisfactory for severe exposure. 

Paint, varnish, tarpentine, and linseed oil laws in existence August 1, 
1922 (Philadelphia: 0. B. Heclcel, 1922, pp. 9i ). — This pamphlet, issued under 
the authority of the central committee pf the National Paint, Oil, and Varnish 
Association, the Paint Manufacturers* Association of the United States, the 
National Varnish Manufacturers* Association, and the Dry Color Manufac- 
turers’ Association, by G. B. Heckel, secretary, contains the texts of the laws 
of the different States regulating the manufacture and sale of paints, varnishes, 
and oils, and constituent materials. 

California, Colorado, Georgia, Iowa, Massachusetts, Minnesota, Mississippi, 
Nebraska, North Dakota, Ohio, Pennsylvania, South Dakota, Vermont, Virginia, 
Wisconsin, and Wyoming have statutes in force regulating the sale of paints. 

Practical polishing and stolulngf A. W. Pabkhousk (London: Bern Bros., 
Ltd., 1922, pp. Yin +120, figs. .—Practical Information on poUi^(ng and 
staining woods is presented in this publicatlom Chapters are included on 
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preparation of the wood, staining and filling the gi*ain, preliminary stages of 
polishing, bodyingdn, matching up the color, the finishing stage, the dull egg- 
shell finish, fuming and waxing oak, stains and staining, varnishing, faults 
and their remedies from the dealer’s point of view, staining of wicker goods, 
the components of various polishes and stains and purity tests, the treatment 
of decorated furniture, and the polishing of floors. 

Vaporization of motor fuels, P. S. Tice {Jour. Soo. Automotive Engin,, 11 
{1922), No. i, pp. 397-319, S22, figs. 7). — The purpose of this paper is to sum- 
marize the conditions surrounding and controlling fuel vaporization in the 
cycle of operation of a throttle-controlled internal-combustion engine, fitted 
with an intake-manifold and a carbureter. In this connection a brief and 
purely qualitative treatment of the characteristics of a vapor is given, and the 
necessity for vaporizing a liquid fuel before attempting to burn it, the separ- 
ate effects of the conditions that control vaporization, and the heat balance of 
vaporization are discussed. The conclusion is reached from the discussion 
and from actual demonstrations that it Is well to depend as little as possible 
upon the cylinder heat and temperature to complete the vaporization of the 
fuel. 

The comparative merits of benzol and gasoline as engine fuels, W. O. 
Hinckley [Jour. Soo. Automotive Engin., 11 (1922), No. pp. 359-362, fig. 1).— 
The process of manufacturing benzol Is described, and specifications for motor 
benzol are presented. Comparative data in regard to end point, heat value, 
and vapor tension for motor benzol and gasoline are presented, together with 
a description of comparative engine tests. The results for a fleet of vehicles 
were about 10 per cent in favor of motor benzol over gasoline. 

Keclamation of used petroleum lubricating oils, W. H. Herschel and 
A. H. Anderson (U. ‘S'. Dept. Com., Bur. Standards Technol. Paper 223 (1922), 
pp. 93-108). — This publication discusses the reclamation of lubricating oils, 
particularly those used In the lubrication of internal-combustion motors, and 
describes different methods at present available for such reclamation. Tests 
of certain methods are described. 

The conclusion is reached that used oils should be judged by the same tests 
as are applied to new oils, and that the present methods of reclaiming oils 
are successful in so far as the generally recognized tests are concerned. Im- 
provements are said to be limited by a lack of knowledge concerning what 
additional tests are needed to make sure that oils, whether new or reclaimed, 
possess those properties which make them suitable when new and durable 
in use. Further Investigation is said to be especially needed concerning the 
value of the tests for acidity, sulphur, and resistance to oxidation. 

Notes on motor trucks, C. T. Myebs (Jour, Soc. Automotive Engin,, 11 
(1922), No. i, pp. SS3-Si5, figs. 12).— An outline is given of some of the rea- 
sons why certain weight reductions in motor trucks are misleading and difficult 
to effect. The use of aluminum to effect weight reduction is commented upon, 
and the various advantages claimed for metal wheels are discussed. It is 
pointed out that, while these claims may be true, they are unsupported by re- 
liable data. A series of tests of over a year’s duration to determine the rela- 
tive merits of wood and metal wheels are described. Four trucks each 
equipped with wood and metal wheels on diagonal comers to secure an equali- 
zation of conditions, were employed. 

It was found that the average wear of the tires mounted on metal wheels 
was about 18 per cent greater than that of those mounted on wood wheels. 
The question of unsprung weight is discussed, as is also the importance of 
reducing chassis and body weights to a minimum. It is pointed out, however, 
that a reduction In these weights does not necessarily mean a resulting saving 
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in the gasoline consumption or the tire eipenae. Lubrication Is also discussed, 
and the superiority of oil orer grease as a chassis lubricant is emphasized. 

What tractors and horses do on Corn Belt farms, L. A. Reynoldson and 
H. R. TonuEY (V. 8. Dept, Apr,, Farmers' Bui 1295 (1923), pp, II+ll 9).— 
This is the first of a series prepared under the direction of the committee on 
farm power, appointed by the Secretary of Agriculture, to represent the 
Bureaus of Agricultural Economics, Public Roads, and Animal Industry. It 
discusses the relative adaptability of tractors and horses to work on Com 
Belt farms under both favorable and unfavorable conditions, their relative 
reliability, and the choice of power for specific farm operations. 

Changes effected by tractors on Corn Belt farms, L. A. Reynoldson and 
H» R. Tolley (U, S. Dept, Agr,, Farmers' Bui 1296 (1922), pp, /i+iS, figs, 4).— 
This bulletin is No. 2 of the series noted in the above. Its purpose is to show 
how tractors have been responsible for changes on the Corn Belt farms where 
they are owned and the possibilities of reducing man labor and work stock. 
Changes whicli may occur in the cropping system, size of fields, and live stock 
enterprises are also pointed out. 

The lighting of grain elevators, W. H. Rademacher and E. L. Dek (Amer. 
Elevator md Grain Trade, 41 (1922), No. 6, pp. 402, 403, figs. 4).— Recommen- 
dations on the efficient lighting of grain elevators, based upon a comprehensive 
survey of typical elevators, are presented in this article. Attention is espe- 
cially drawn to the difficulty Interposed by the exceptional dustiness in grain 
elevators and flour mills. 

Comparative tests of roof ventilators, F. B. Rowley (Jowr. Amer. 8oc. 
Heating and Ventilatmg Engin,, 29 (1923), No. 1, pp, 9-13, figs. 13 ). — Tests of 
five distinctive types of roof ventilator, conducted at the University of Minne- 
sota, are reported together with a description of the method and apparatus 
used. The ventilators were all 10 in. in diameter. The wind velocity was pro- 
duced by a fan discharging through a 36-in. circular duct. The ventilators 
were placed 3 ft. 10 in. in front of the outlet and In such a position that the 
center line of the head was as near as possible in the center line of the duct. 

The best results were obtained by a so-called rotary siphoning type of venti- 
lator, closely followed by a so-called plane stationary tyi)e. It is thought to 
be Impossible to expect uniform results from ventilators of the same class, but 
that ventilators even though similar will give entirely different results depend- 
ing upon the dimensions and proportions. 

Humidity requirements for residences, A. P. Kratz (Jour. Amer, 8oc. 
Heating and Ventilating Engin,, 29 (1923), No. 1, pp. 14-18, figs. 5 ). — In a con- 
tribution from the University of Illinois, data are presented on humidity re- 
quirements for artificially heated residences. These indicate that a room at 
69® F. will be comfortable if the relative humidity is maintained at a value 
of from 35 to 45 per cent, A relative humidity of about 40 per cent is consid- 
ered to be as high as it is practical to maintain in residences. If the humidity 
is much higher than this the condensation on the windows will be excessive 
unless double windows are used. 

Data on the amount of water In gallons per hour required to humidify 10,000 
cu, ft. of space are also presented* 

Water supply iustallatious for farmsteads aud country estates, W. P. 
Gerhard (New York: Author, 1922, pp. 24 ). — ^Practical information on water 
supply installations for farmsteads and country homes 1$ presented in this 
report. 

Purification of sewage effluent by clay, A. A. Bano ^d T. J. Rumi (An. 
Bac. Quim, Argentina, 8 (1920), No, 26, pp. PreUminary studies on 
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the purifying action of loess silt from the pampas on sewage eflBuent are briefly 
reported. 

It was found that the loess silt had a marked influence in reducing the 
putrescibility of sewage effluent. The reduction of organic matter by treat- 
ment with loess increased with the time of contact up to 4 hours, with the 
amount of loess used up to 50 per cent, and with the degree of pulverization of 
the loess. It is concluded that the influence of the loess is mainly over the 
putrefactive bacteria. 

RURAL ECONOMICS AND SOCIOLOGY. 

An economic study of the production of canning crops In New York, 

L. J. Norton (Note York Cornell Sta. Bui 412 {1922), pp. 5-S2, figs. d).--This 
Investigation was conducted to obtain basic information regarding the pro- 
duction and cost of production of the principal crops grown in New York for 
canning factories and to study some of the factors influencing them. The 
data on cost of production were collected by the survey and the accounting 
methods. Cost data on peas for canning were obtained in Orleans; Genesee 
and Monroe ; Steuben, Ontario, and Livingston ; and other counties. Those 
on tomatoes were secured in Orleans, Niagara, Chautauqua, and Erie counties. 

Tabulations are made of cost items, returns per acre, variations in the cost 
of production, labor requirements, and factors affecting costs. Comparisons 
are made with costs in other States. The following table summarizes some 
of the data presented : 


Summary of some of the costs of growing canning crops in New York in 1920. 


Kind of crop. 

Number 

of 

farms. 

Total growing cost 
per acre. 

Total 

harvesting cost 
per acre. 

Total 
cast per 
per ton i 

Price 
received 
per ton. 

Peas 

m 

153.72 

Ptfr ceni. 
74.6 

$18. 42 

Per cent. 
25.6 

$61.81 

$80. 44 

Tomatoes 

133 

105.39 

64. 0 

59.20 

36.0 

18. 88 

21.29 

Sweet com ( Livingston area) . . . 

13 

43.31 

78.9 

11.55 

21.1 

16. 85 

20.07 

Sweet com (Ontario area) 

12 

50.50 

75.7 

16. 19 

24.3 

16. 25 

23.27 

Sweet corn (Orleans area) 

0 

46 82 

81.7 

10, 52 

18.3 

26. 85 

25.00 

String beans 

3 

57. 91 

96.1 

2.34 

3.9 

49. 65 

40.00 

Lima beans 

4 

53.19 

77.6 

15. 34 

1 22.4 

KXJ. 25 

120.00 


Outlines of land economics, 11. T, Ely, M. L. Shine, and G. S. Wehrwbun 
{Ann Arhor, Mich.’ Edwards Bros., 1922, vols. 1, pp. IV-\-150, figs. S; 2, pp. 16S, 
figs. 5; 3, pp. in-j-172, figs. dl.—This is a series of three volumes, presented in 
mimeographed form anticipating possible revision and combination. 

I. Characteristics and classification of land . — As here defined, “ land economics 
is that division of economics, theoretical and applied, which is concerned with 
the land as an economic concept and with the economic relations which grow 
out of land as property.” The point of view of distribution Is taken and then 
connected with production, considering particularly the reactions of distribu- 
tion on production and in some cases of production on distribution. 

The chapter headings are land economics defined and described, property 
defined and described— the significance of property relations for distribution 
and for production, the legal and economic characteristics of land, the charac- 
teristics of capital contrasted with the characteristics of land, land classifica- 
tion, land utilization, possibilities of increasing the economic land supply, 
agricultural land, range and ranch land, forest land, mineral land, water rights, 
urban land, and highways and public utility land. 
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II. Costs atid imoome in land utUiaation.-^ThiQ volume consists of an exten- 
Bive compilation of material relating to the concept of rent or income from land, 
arranged in 12 chapters, namely, Introductory — discussion of the term rent; 
rent and surplus ; the emerging costs in land utilization ; the margins of pro- 
duction ; elements in land Income ; some errors that have been involved In the 
theory of rent ; rent and value ; rent and the various kinds of land ; urban rents ; 
water rents and public utility land rents; rents as determined by custom, com- 
petition, and public authority ; and the socialization of rent. Appendixes are In- 
cluded which treat Land Values in New York City, by G. B. L. Arner; Luck 
and Chance in Success and Failure, by Ely; and The Effect of Improvements 
on the Margins of Utilization of Land, by W. E. Grimes. 

In a summary of the chapter on the elements in land income, it is set forth 
that the Income from lands tends to be kept equal to other Incomes by the 
shifting of margins all over the economic field, hut it tends to be less than the 
returns to fluid capital because of the competition for liindownership. Un- 
usually high returns occur through conjuncture, and should be called conjunc- 
tural surplus rather than land income. Land income is not equal to the fotal 
differential known as the economic rent, for this differential is distributed. 
Elements that have been neglected In the analysis of land Incomes are area, 
which is a factor notwithstanding denials, and the amenities or psychic re- 
turns from land. Finally, land Income is due to the relative and limited 
boxmty of natura 

III. Land policies, — ^I^and policies are incidentally included in the volumes 
noted above, but certain special topics are given particular development here, 
as land settlement and home ownership — a general survey, private and public 
colonization* or organized settlement of land, the size of landlioldings, tenancy 
In an ideal system of land ownership (B. S. R., 41, p. 292), leasehold v. freehold, 
land credit and Its instrumentalities, and the real estate business. Chapter 7 
on the taxation of land Is essentially (he same as a paper previously noted 
(E. S. R., 47, p. 692). Likewise, chapter 9 consists of the address noted earlier 
(E. S, R., 47, p. 297). The appendix contains abstracts from a review by 
Ely covering the Wakefield theory of colonization. 

Rural credits {U. 8, Senate, 67. Coup,, Sess., Com. Banking and Currency. 
Hearings on Senate Bills to Provide Credit Fa ditties for Apr. and Live Stock 
Indus, in U. S., [etc.] 1922, pp. J/02). — The statements by E. Meyer, A. Saplro, 
J. 0. Jewett, and other representatives of farmers* organizations, publishers, 
Members of Congress, and representatives of Federal institutions are presented 
here as submitted in hearings between December 12 and 30, 1922. 

Principles of marketing, F. E. Clark (New York: Macmillan Co., 1922, 
pp. Xin+570t figs. 10). — Chapters 1 to 6, inclusive, of the 26 chapters of this 
functional treatment of the marketing process deal with the general nature of 
marketing and marketing functions and discuss problems, methods, and the 
machinery used in marketing farm products. Chapter 6 on marketing raw, 
materials treats the subject from the buying rather than from the selling point 
of view. 

Organized produce markets, J. G. Smith (London and New York: Longmans^ 
Gixen d Oo.f 1922, pp. IX+2S8, figs. 7). — This volume is based upon classroom 
lectures and Is Intended primarily for the use of students. It covers cotton, 
wheat, corn, sugar, and coffee exchanges in Great Britain, the United States, 
and in various othqr countries, the most important of which is Germany. 
Several chapters ate devoted to a discussion of crop reports and market price 
quotations, future trading, speculation and its influence upon prices, methods of 
spot markets, and marketing by auction. Appendixes contain the text of the 
U. S. Future Trading Act of 1921, examples of market reports and Warehouse 
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receipts and warrants, as well as sample forms for contracts largely of the 
Liverpool cotton market 

Bremen Cotton Exchange, 18TB— 1922, A. W. Cbamek, trans. by G. F. C. 
Uhte (Bremen: From Leuwer, 1922, pp, 72, pi 1). — This consists of a number 
of sketches setting for<||j^ the history and operation of the Bremen Cotton 
Exchange, prepared in commemoration of its fiftieth anniversary. 

The Root Vegetables Act, 1922 (Ottawa: Canada Dept. Agr., Fruit 
Branch, 1922, pp. Id), —The text Is given of an act to regulate the sale and 
Inspection of root vegetables by which grades and package regulations were 
fixed for Canada. Annexed regulations relative to the containers in which 
potatoes must be packed are included. 

Sales methods and policies of a growers’ national marketing agency, 
A, Hobson and J. B. Chaney (U. Dept. Agr. Bui 1109 {192S), pp. SS, 
figs. It). — ^The American Cranberry Exchange, which is Mie subject of this 
study carried on by Columbia University and the Bureau of Agricultural 
Economics, U. S. D. A., cooperating, is the culmination of efforts at organization 
on the part of cranberry growers in Wisconsin* New England, and New Jersey. 
It is composed of three State units, of which the New England Cranberry Sales 
Company is the largest. It is described in detail. 

Improvements have been brought about by this national selling agency along 
five different lines, namely, in the matter of grading, by the establishment of 
pooling systems, by systematic national advertising, by cooperation with the 
trade, and by coordinating demand and supply. The organized growers con- 
trol approximately 65 per cent of the cranberry supply. It is shown here, 
however, that artificial price control is practically impossible, mainly because 
artlflcbil restriction of acreage is impossible in the short run and the crop is 
susceptible to the usual uncontrollable vicissitudes of agricultural production. 
Furthermore, the demand is influenced by the supply of competing fruits, the 
price of sugar, and the consumer’s purchasing power and good will. 

Marketing expenses are set forth in considerable detail. It appears that the 
grower received 54 per cent of the retail price of a barrel of cranberries in 
the crop year 1920-21, the retailer 22.4, the jobber 10.5, transportation 7.4, 
local and central cooperative marketing associations 3.5, advertising 1.6, and 
other wholesalers 0.7 per cent. 

The efficiency of the cranberry growers’ marketing organization is held to 
be proved by the facts that during the year 1020 with a crop 95 per cent of 
normal and in spite of rapidly falling prices on practically all commodles, 
the cranberry market advanced throughout the selling season and the grower 
received a greater percentage of the consumer’s dollar than has the producer 
of many other perishable food commodities. 

Marketing by cooperative sales companies, T. Macklin (Wisconsin 8ta. 
Bui $46 (1923), pp. 3-32, figs. 10). — Attention is directed to the Wisconsin 
Cheese Producers* Federation (B. S. K., 44, p. 692), which is a cooperative 
national sales company owned by farmers and operated by expert manage- 
ment engaged by the board of directors. There were 4,368 farmer patrons 
of the 168 local cheese factories holding membership in the federation in 1921. 
This organization among cheese^ producers is made up of three essential parts, 
first the local cooperative cheese factories or associations, second the district 
exchanges with their cold storage warehouses and equipment for paraffining 
cheese, and third the sales organization noted here. The services of each of 
these sections are described. The cheese federation is said to have narrowed 
the margin by an average of 4 cts. on the dollar of sales, and this saving goes to 
the cheese producers of the State as a result of their cooperation. 
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Aceomitliig records for Uro stock shlppliig assodatlonst F. EoaoncA 
(/oioa 8ta, Bui. 209 (1922), pp. U5-200, pl$. B, ii?).— Sample fdnns are 

given, with detailed descriptions of accounts and procedure* This material 
is supplemented with a constructive analysis of business practices for coop- 
erative live-stock marketing. ^ 

Weather, Crops, and Markets (U. fif. Dept, Agr,, weather, Crops, and Mar^ 
kets, 3 (1923), Nos. 5, pp. 81-112, figs. 2; 6, pp. 113-128, figs, 3; 7, pp, 129-160, 
figs, 2; 8, pp, 161-184, figs. Temperature and precipitation charts for the 
weeks ended January 30 and February 6, IB, and 20, 1928, with weekly sum- 
maries of weather conditions and a year's temperature summary noted on 
page 715, are presented here, together with the usual tabulated weekly and 
monthly reports and special articles pertaining to receipts and prices of impor- 
tant classes of crops and live stock and the position in the market of particular 
commodities. Foreign market notes are Included in Nos. 5 and 7. Articles 
descriptive of the markets of Cincinnati and South Water Street in Chicago 
appear in Nos. 5 and 8, respectively. Crop reports in No. 5 include the entire 
January report on farm animals, monthly price tables, special tables showing 
farha prices of many products for the past 10 years, and special reports on 
specific crops. No. 7 presents an extensive survey of the value of farm prod- 
ucts in 1922, with summaries for earlier years and by geographic divisions, a 
report on farm wage rates, a summary of crop damage through a period of 
years, and the usual farm value tables. A report of the acreage and condition 
of truck crops in 1923, with comparisons, appears in No. 8. 

Farmers' Market Bulletin (North Carolina 8ta. Farmers' Market Bui., 
9 (1922), No. 58, pp. 8; 10 (1923), Nos. 59, pp. 8; 60, pp. 8).— These numbers 
contain the usual partial lists of products which farmers have for sale. 

The planters of colonial Virginia, T. J. Webtenbakkb (Princeton, N. J.: 
Univ. Press; London: Humphrey Milford, Oxford Univ. Press, 1922, pp. 260 ). — 
The customs of landholding and the methods of providing and maintaining the 
labor supply which developed about the tobacco-growing industry are here 
regarded as the key to the history of colonial Virginia. An account of the 
immigration into the colony of indentured laborers for tobacco plantations and 
the development of a Virginia yeomanry class In the seventeenth century is 
given in detail. 

The early sources of information indicate that the colony was made up of 
little farms, a few hundred acres In extent, owned and worked by a sturdy 
class of English farmers. 

Difi9k:ulties attendant upon the Navigation Acts and the introduction and 
rapid increase of negro slavery in the eighteenth century, bringing with it a 
development in the direction of large landholding, are pointed out The 
appendix gives the rent roll of Virginia by counties, 1704 

Agriculture on Cape Cod, W. Whekleb and G. L. Pabkeb (In Population 
and Resources of Cape God, Boston: Mass, Dept. Labor and Industries, 1922, 
pp. 28-38, pis, 8).— These pages of a special report in recognition of the three- 
hundredth anniversary of the settlement of New England present several short 
signed reports covering, respectively, cranberry culture, the strawberry industry, 
the Cape God farm bureau, the poultry association, and the Coonamessett ranch. 

[Agricultural prodootio]i in Oanada], G. T. MiurB (In Report on Financial, 
Industrial, and Commercial Conditions in Canada. London: IQt BrU.} Dept 
Overseas Trade, 1922, pp, 22-25).— The agricultural situation in 1921 Is briefly 
summarised. 

English agrtculture since 1.91.4« E. Lbnnabd (Jour. PoUt. Beon., 39 
(1922), Nos. 5, pp. 397-622; 6, pp, 739-770; 31 (1923), No. 1, pp. 

English agricnlture is said to have hem in a fairly prosperous oondlUon at the 



1928! 


Btnyii BOOHOwnos and sooioiiOGY. 


791 


oatbreak of the wan Th« landowners softered some financial loss dnrlng the 
war period, bat farmers nndoabtedly prospered. To the agricultural laborer 
the war brought an Increase in wages and a reduction of hours, although it is 
held that the agricultural minimum wage might have been established If there 
had been no war. Agricultural trade unionism was stimulated, and agri- 
cultural employers as well as their employees extended their organisation. The 
general optimistic attitude that prevailed immediately after the signing of the 
armistice is accounted for. The findings of the Koyal Commission, appointed 
in July, 1919, with regard to guaranteed prices as embodied in interim, majority, 
and minority reports are reviewed, and the contemporary history of agricultural 
affairs, including the three phases of prices, wages, and the sale of agricultural 
estates, is traced in considerable detail. The storm of protests with regard 
to the 1920 price of wheat Is described, and the permanent policy of the 
Government as embodied in the Agriculture Act that came into operation on 
January 1, 1921, Is set forth. The policy of guaranteeing minimum prices for 
wheat and oats was terminated in June, 1921. A slump In prices and wages 
is noted in the following months, but it Is also pointed out that a considerable 
fall in the cost of production took place in the latter part of that year. Other 
minor topics and related events are noted. 

Report of the agricultural policy subcommittee of the reconstruction 
committee, appointed in August, 1016 , to consider and report upon the 
methods of effecting an increase in the home-grown food supplies, having 
regard to the need of such increase in the interests of national security, 
Eabl of Selbornb et al. {London: [Ot, Brit,] Min. Becomtr., 1920, pp, 1S6, 
figs. 2). — This is the complete report, parts of which have been noted earlier 
(E. S. R., 39, p. 402), and part 1 of which was practically embodied in the 
Corn Production Act of 1917 for Great Britain. An historical preface is 
submitted by A. Goddard. Recommendations in part 1 relate to the sub- 
jects of agricultural wages, prices of wheat and oats, methods of securing 
increased production, and the establishment in England and Wales of the 
sugar-beet industry. A minority report is submitted by M. Wallace. 

Part 2 sets forth the organization of the Irish and Scottish Boards of Agri- 
culture and the Ministry of Agriculture and Fisheries for England and Wales, 
emphasizing the facilities for agricultural instruction and research. The organ- 
ization of agriculture and the future of agricultural cooperation are also 
discussed. 

The first appendix gives a complete summary of the recommendations sub- 
mitted in parts 1 and 2. Besides this and the list of witnesses who gave evi- 
dence, the 15 appendixes contain signed memoranda, extracts from earlier 
reports, and special reports, with recommendations. 

Recent economic developments in Russia, K. Lciras, edited by H. West- 
SBOAABi) (Oxford, Eng,: Clarendon Press i New York: Humphrey Milford, 1922, 
pp, 249 1.-— -Sections of each of the three parts of which this publication Is com- 
posed, namely, the general effect of the world war on the economic life of 
Russia prior to the Bolshevik Revolution, results of the economic policy of the 
Bolsheviks, and economic life In Soviet Russia In 1920, are devoted to the 
agrarian question and food supply. 

Agiicultore and forestry [in Czechoslovakia], compiled by J. OfsAfi and 
F. PoKOBirf (In The Czechoslovak BepuhUo, London: T, Fisher Unwin, Ltd,, 
Prague: OrU$ Puh. Co,, 1922, pp, 89-101).— This chapter from a compiled sur- 
vey of the history and geography, organization, and economic resources of this 
re^on gives statistics of agricultural production in recent years, and notes 
on agricultural education and land reform. 
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Bmvey of the economic ma commercial cmtdltions in Algeria, Iannis, 
and Morocco, t93it--*19ZZ (Lmdon: [Gi. Brit] Dept Overseas Trude^ 
pp, Jl^8, pH. 5).— Sections of this report are devoted to the agricultural produc- 
tion of these regions and of the consular district of Tetuan. Appendixes give 
statistics, mainly of exports and imports 

Bitemattonal yearbook of agrlcuLltnral legislation (Inst. Intemath Agr. 
[Rome], Ann. Intemath L4g. Agr,, 11 (1921), pp. LXJ+ISSO, figs. 4).— ^This com- 
pilation of the legislation of 1921 continues the series previously noted (S. S. B., 
46. p. 292). 

The agrarian crnsade, S. Jj Buck (New HaA>en, Conn.; Tale Univ. Preee; 
London: Humphrey Milford, Oxford Univ, Press, 1921, pp. XI +215, fig. i).— 
The history of the Granger movement to its decline in 1875 and 1876, as well 
as of the Greenback and Populist movements and the political Issues of the 
nineties, is sketched in these pages. Various later efforts at organization among 
farmers are briefly mentioned. 

The cooperative association law of Maryland, F. B. Bombeegek (Md. Univ. 
Ext. But 26 (1922), pp. 17 ). — There is presented here a summary and the text 
of the law enacted by the legislature of* 1922. 

The cooperative movement in Yugoslavia, Rumania, and North Italy 
during and after the World War, D. Coffey (New York and London: Oxford 
Univ, Press, 1922, pp, VII +99 ). — Notes are given with reference to numerous 
individual societies, and the trend of development of the cooperative movement 
in these regions is interpreted. 

The extent and control of rural child labor, 0. E. Girbonh (Jour. Rural 
Ed., 2 (1922), No. 2-6, pp. 1S1-1S6) .—Child labor is said to exist under general 
farming conditions, but to be found in its most pernicious form in the one-crop 
system, where it needs to be remedied by legislation. A stricter enforcement of 
compulsory education and more protection for health and opportunity for 
wholesome play are needed. 

The rural press as an educational agency, 0. 0. Taylor (Jour. Rural Ed., 
2 (1922), No. 2-6, pp. 112-118).— The author studied first the subject material 
of agricultural journals and agricultural college curricula in seven different 
States from 1880 to the present, and arrived at the conclusions that agricultural 
education has had three distinct phases, (1) general education with very little 
agricultural connotation, which phase lasted until about 1885 or 1890; (2) 
education in technical or scientific production, which began about 1890 and 
still prevails; and (3) business and social education, which began about 1915. 
He holds that the agricultural Journals have led the agricultural colleges from 
5 to 15 years in making transitions and additions in subject materials. The 
southern agricultural journals have led the colleges in that region more 
markedly than the northern journals have the northern colleges. 

The space given the different farm subjects in eight agricultural journals 
selected from all sections of the country and representing about 10 per cent of 
the total circulation of all the agricultural journals was analyzed, and the per- 
centages devoted to different items are tabulated hera Of the space other than 
advertising, which amounted to 44.8 per cent of the total space, 37.8 per cent 
was devoted to technical production, 18.6 to Action and nature study, 12.05 to 
marketing, 8.7 to home and family, 7.1 to cooperation other than marketing, 
4.5 to citizenship and politics, 4.2 to education and school, 8.5 to social news and 
contacts, 2.9 to agricultural engineering, 2.8 to health and sanitation, 1.6 to 
transportation and communication, 0,67 to recreation, 0.38 to labor, and 0.29 
to religion and the church. 
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It is held that the traditional agricultural Joumala, and especially the 
country weeklies^ have still undeveloped possibilities for rural leadership and 
rural service. 

[Agricultural statistics of Scotland, 1921 ], J. M. Ramsay (Scot Agr* 
Stgtis,, 10 U921)t Nos. i, pp. 50; 2, pp. 61-74; S, pp. 75-100) .-—These statistical 
reports continue the official series previously noted (E. S. E., 46, p. 496). 

AGBICUITURAI EDUCATION. 

Educational achievement, M. E. Hagoerty (Ithaca, N. Y.: Joint Com. on 
Rural Schools, 1922, pp. i4]-\-224, ligs. S8 ). — This and two noted below belong 
to a series of reports on the rural school survey, one of which was previously 
noted (E. S. R., 47, p. 597). 

For the purpose of this study the State was divided into seven districts, 
within each of which particular coimties were chosen, and in each county 
single supervisory districts were selected where the silent reading test was 
given in every school. Certain other tests were given in some of the higher 
grades. In addition to tests in these districts examinations were also given 
in a consolidated school, Junior high schools in Rochester and Buffalo, and the 
senior high school at Syracuse. Over 14,000 pupils in 441 schools were ex- 
amined. 

A report is made here in which the scores of i)upils taking the reading tests 
are tabulated and graphically presented, as are also the scores from social 
intelligence tests. Such problems as the classification of pupils for instruc* 
tional purposes, their progress, the efficiency of the school organization, admin- 
istration, and teaching are discussed, and chapters are devoted to the findings 
with regard to the proficiency of the pupils in American history, spelling, arith- 
metic, algebra, and Latin, respectively. 

The problem for first consideration is deemed to be the Improvement of the 
ability on the part of elementary pupils to read English prose. A second out- 
standing matter for recommendation is the situation witli regard to the teaching 
of American history, and a third recommendation is based upon the possible 
use of intelligence and achievement tests In school supervision. The continua- 
tion and extension of work along this line, both locally and through the 
State organization, are urged. It is said that practically every inference to 
be derived from the test results points to the advantage of the larger school 
unit, and a final recommendation is made in favor of consolidation as against 
the one-teacher school unit 

The rural high school, E. N. FEimiss (Ithaca, N. Y.: Joint Corn, on Rural 
Schools, 1922, pp. 188, figs. i5).--The data used as the basis of this study of 
the organization, administration, and supervision of the rural high schools in 
New York State were derived mainly from statistics and reports from the 
State Department of Education, the 405 replies to a questionnaire sent to 
all rural high school principals, and the visitation of over 75 rural high 
schools in all sections of the State. This report is presented In two parts, 
part 1 covering organization, administration, and supervision. Part 2, relating 
to the teaching staff, classroom instruction, and the curriculum, Is based on 
data from 416 principals and teachers composing the teaching corps of 123 rural 
high schools representing 43 counties in the State. 

It was found that a large proportion of the instructors in these schools are 
immature and inexperienced. Of the entire teaching staff, 3 in 10 are men. 
Practically 9 out of every 10 Instructors are of American stock. Approximately 
3 in 5 of the teaching staff have had academic and professional training equal 
to graduation from a standard college, but it is indicated that as a group 
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they give a small amount of time to those things tending toward professiona} 
growth. The percentage attending summer schools is only IS per cent 

Becommendations are made principally with regard to standard requirements 
for academic and professional training. A detailed report Is given of the 
findings derived from observations of classroom recitations. Statistics and 
reports of the State Department of Education and reports coming directly 
from the principals of rural high schools are summarized to indicate the present 
content of the curriculum. 

Vocational education, T. H. Eaton {Ithaca, N. Y.: Joint Com. on Rural 
Schools, pp. 294). — Regulations, policies, and alms of vocational educa- 
tion in agriculture and home making in general are discussed. 

It appears that of the 108 vocational courses in agriculture established In 
high schools in New York State since October, 1911, there remained in May, 
1921, 76 schools providing instruction in agriculture and receiving aid therefor 
from State and Federal funds. During April and May, 1921, 26 schools were 
visited for one day each in order to observe the teaching of agriculture, and 
a detailed report is presented from which It Is indicated that on the whole 
those boys to whom the agricultural work Is accessible are being rather well 
taught. 

Chapters are presented setting forth the salaries and qualifications of teachers 
of both agriculture and home making, alms, enrollment, equipment, and con- 
tent of the courses. 

[Eleventh and twelfth reports of the Development Commissioners for 
the years ended March 31, 1021, and 1922], R. Cavendish et al. {[Gt, 
Brit.] Development Commra. Rpt., 11 (1921), pp. IV’4-ltl; 12 (1922), pp. F-f 
1S8 ). — ^These indicate the projects for which grants were made in aid of agri- 
cultural education and organization, as well as the numerous other activities 
of the commission. 

[Laws and decrees relating to agricultural education] (Emeigncuamt 
Agricolc. Lois, Decrets, ArrCids, Circulaires cl Instructions, Paris: Min. Agr., 
1921, pp. 246 ). — The text of the laws of August 2, 1918, and of August 5, 1920, 
as well as of miscellaneous legislation relating to agricultural education in 
Prance, is given here, with brief comment. 

The organization of dairy education in Belgium, A. C. Bovy (Jour. Soc, 
Natl. Agr. Belg., 4 (1922), No. 32, pp. 257-259 ). — ^This is the report of a special 
commission appointed to study the organization of technical education for 
dairying and to elaborate a program for it. The plan is outlined whereby a 
certain chateau will be equipped as a school, and courses will be given cover- 
ing dairy technology; bacteriology, hygiene, and dairy chemistry; mechanics; 
animal husbandry; elementary agriculture; commercial law; and farm build- 
ings. Special courses will be offered for dairy foremen and directors of dairy 
enterprises. A commercial dairy will be conducted by the pupils of the school 
In order that they may be provided with practice. 

The fifty years* history of the higher State institute of wine, orchard, 
and garden culture at Geisenhelm-on-the*Hhine, LbcKEBMANN (Fithling's 
Lmdw. Ztg., 71 (1922), No. 21-^22, pp. 466-4^6) .—The history of the establish- 
ment at this school in the wine-growing region in the Province of Hesse-Nassau 
is recounted here, and its staff, research and teaching departments, experi- 
mental plats, equipment, and teaching aims are described. 

The importance and profitableness of agricultural instruction, H. 
Bjehlen (FUhling's Landw. Ztg., 71 (1922), No. 21-22, pp. 4^6-492). --^The au- 
thor cites an inquiry by Euoss Into the measurable improvements in agricul- 
ture! practice on the parts of former stud^ts in the agricultural winter schools 
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in Hanover, and gives the results of his own inquiry by questionnaire and in- 
terview as to the progress shown by about 20 operators who had attended 
the Mengeringhausen winter school in Waldeck. He notes that results were 
much the same, the use of Improved Implements and fertilizers, Increased crop 
yields, greater returns from pasture, improvement in live stock, increase in 
milk yields, and a higher net Income being found in both cases. The author 
calculates a return to these former students of about 50 per cent on their in- 
vestment in the winter school course. Conjectures are made as to the effect 
on the agriculture of the country as a whole and by provinces, if these or 
similar results are obtained by the majority of the students at agricultural 
schools. 

Report on agricultural and small holdings schools, 1920-^1 ( [Norway] 
Landbr, Direkt. Arsheret, 1920-21, TUlegg L, pp. [Si5], figs. £2).— Numerous 
reports are Included here, continuing information previously noted (B. S. R., 
48, p. 496.) 

The potato: Its culture, uses, history, and classification, W. Stoabt 
{Philadelphia and London: J. B. lAppincott Co., 192S, pp. IX +518, pis, 5, 
figs. 267). — This is a college text on potato production in North America, in 
which the author discusses the basic principles underlying production and in- 
cludes Information with regard to the industry as a whole. The material is 
arranged in two parts, the first dealing with production, the second with the 
botany of the potato, its origin and early history, breeding and selection, and 
the classification and description of commercial varieties. In the potato 
project outline given in the appendix, operations and studies are arranged 
in seasonal sequence for the benefit of students and farmers who plan to 
grow this crop for profit. 

The school book of forestry, C. L. Pack {Washington: Amer. Tree Assoc., 
1922, pp. 159, pis. 16). — Habits of forest growth, forest types, economic uses of 
forest trees, and their enemies such as fire and pests and diseases are ’set 
forth in early chapters. The growth of the forest idea and some of the prob- 
lems connected with forest protection are described. Finally, chapters are 
presented on the value of practicing forestry to the United States, the lumber- 
man, and the farmer, respectively. Technical studies of wood uses and the 
extent of the national forests of the United States as compared with those of 
other countries are noted. 

An analysis of textbooks in clothing and textiles, E. h. Phelps {Jour. 
Home Econ., U {1922), Nos. 10, pp. J,71-477; 12, pp. 625-632).— A list of 43 
clothing and textiles textbooks, all of which were of American origin with the 
exception of 4 which were English, were analyzed for this study, and the sub- 
ject matter presented in them was compared on the basis of 54 carefully defined 
subtopics, as, for example, drafting and pattern making, principles of clothing, 
designing, sewing* sketches, etc. Tlie dates of copyright of these books ranged 
from 1882 to 1921. Twenty-seven of them were Issued during the decade ended 
with 1919. 

It appears that the space allotted to sewing processes has declined, while 
that devoted to garment construction has increased. The subject of textiles 
has received a greater share of attention in later books. Illustrations have In- 
creased in number and improved in quality, and indexes and bibliographies are 
being used more freely. 
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Hawaii Federal Station. — Miss Mabel Greene, club leader for Benton 
County, Wash., has been appointed boys* and girls’ club leader with the ex- 
tension division, beginning April 1. 

Iowa College. — new hog barn of brick and hollow tile and costing $4»200 
has recently been erected. 

Kentucky University. — A gift of $1,000,000 and 16,000 acres of timber land 
has been made by B. 0. Robinson of Port Thomas to be used in the educational, 
agricultural, and economic development of the mountaineers of eastern Ken- 
tucky. This fund is to be held In trust by the newly incorporated E. 0. Rob- 
Ihson Mountain Fund, and the university has been asked to take active charge 
of the work of development which Is in contemplation. 

Massachusetts College. — The State legislature paid a visit to the college 
May 4. This Is the first time the institution was ever inspected by the legis- 
lature as a whole, and one of the few trips of that body to any point In recent 
years. A large proportion of the legislators were present, and much Interest 
was expressed in the work and needs of the institution as presented. 

Data recently compiled show that of the total number of 2,043 alumni of 
the college, 283 have received advanced degrees, including 75 as master of 
science, 54 as doctor of philosophy, and 42 as doctor of medicine. The institu- 
tions granting the largest number of degrees are Harvard with 51, the college 
itself 46, Columbia University 18, and Cornell and Yale Universities 17 each. 
Of the 1,664 nongraduate former students, 172 have received degrees from other 
institutions. 

Ralph A. Van Meter, extension professor of pomology, has been appointed 
professor of pomology and will be engaged in resident teaching, being succeeded 
by F, B. Cole, Jr. Morton H. Cassidy has been appointed assistant professor 
of beekeeping. 

Bfiunesota University.— Plans have now been completed and construction 
begun for the new dairy building, which it is hoped will be ready for oc- 
cupancy in June, 1924. This will be a counterpart of the agricultural en- 
gineering building, with three stories and basement, 60 by 157 ft., and with a 
1 -story wing in the rear, 66 by 93 ft. 

The basement will be largely used as a laboratory for the short courses, 
and for housing all the creamery, market milk, and ice cream making ma- 
chinery. The first fioor will contain classrooms and laboratories; and the 
second floor offices, laboratories for the dairy bacteriological work, and the 
use of the station, a reading room, classrooms, and offices. The third floor 
will be held in reserve, unfinished, to provide for future needs. 

An appropriation of $235,000 is available for the new building, in addition 
to from $25,000 to $35,000 for eauipment and furnishings. 

Mississippi Station.— F. B. Richardson has resigned as horticulturist for 
the South Mississippi Substation at Poplarville, and will be succeeded by 
W. 0. Anderson. 

7ft6 
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Missouri University.—Dr. S. D. Brooks, president of the University of 
Oklahoma, has been appointed president. M. F. Miller, chairman of the de- 
partment of soils, has been granted leave of absence for nine months, to be 
spent in observing the soils of the Middle Western States. A. M. Burroughs 
has been appointed instructor in horticulture, and H. M. Harshaw Instructor 
in agricultural chemistry. 

New York State Station. — The station news service begun in January, 1922, 
has proved very successful, reaching a large number of people otherwise inacces- 
sible. It is estimated that the papers carrying the station news material have 
an aggregate circulation of more than 45,000,000 people. Papers as far north as 
Maine and Canada, as far west as the Pacific coast, and as far south as Ten- 
nessee and Virginia made frequent use of the service. 

The station entomologists are cooperating with B. H. Eaton of Hobart College, 
author of The Birds of New York and a student of bird life, in a series of 
experiments to determine the actual value of certain birds in combating the 
pear psylla, the most destructive pest of pear trees in the State. Most birds 
have generally been regarded as beneficial to agriculture, but some bird students 
have come to feel that in the absence of definite information too much has been 
taken for granted in this respect The object of the test Is to devise ways and 
means of attracting larger numbers of birds to the pear orchards and to encour- 
age them to make their nests there. A considerable number of bird boxes have 
i>een placed in pear orchards near the station grounds, and dead limbs for the 
use of woodpeckers have been put in near-by hedge rows. A supply of suet 
and sunilower seed is also to be kept readily available, and it Is hoped that 
with shelter and an abundance of food many more birds will be attracted to 
the orchards. Examinations of the stomach contents of several birds have 
revealed large quantllies of psylla, and those in charge of the work expect 
that the birds will prove an appreciable control factor. 

Texas College.— Ooorgii P. Crout has been appointed chief of the dairy 
division. 

Vermont Station.— I'hc general assembly has passed an amendment to the 
commercial feeding stufis law pro\iding for the assessment of license fees. 
Any excess of funds not needed for the conduct of the control work may be 
used in part for the carrying out of feeding experiments with dairy cattle, 
swine, and poultry. 

National Research Council Fellowships In the Biological Sciences. — An 
additional series of research fellowships has been established by the National 
Research Council with the financial support of the Rockefeller Foundation 
and the General Education Board. This series will provide for the biological 
sciences, and is made possible by a gift of $325,000 from the Rockefeller 
Foundation to be ejvpended during the five years ending June 30, 1928. 

The object is the promotion of fundamental research in the biological 
sciences. It Includes both the immediate acquisition of more knowledge through 
research and the securing of a greater number of trained investigators. Oppor- 
tunity is to be offered to persons who have already demonstrated a high order 
of ability to continue their research at suitable institutions, preferably in this 
country. The list of accredited institutions will include museums, Government 
bureaus, special research Institutes, and similar institutions, as well as colleges, 
universities, and technical schools. 

The fellowships will be adjusted in amount to circumstances, with a basic 
stipend for first appointments at $1,800. Applications for the fellowships are 
being received by the Secretary, Board of Fellowships in the Biological 
Sciences, National Research Council, Washington, D. C. 
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Forestry Besearcli at Harvard and Yale . — An anonymous donor has given 
$100,000 each to Harvard and Yale Universities as endowment funds for 
research on forestry problems. 

At Harvard the income from the fund will be used for experimental work 
to determine the basic facts essential to the successful practice of silviculture 
In the northeastern section of the United States, especially New England. The 
gift will make possible the enlargement of the work carried on for the past 
14 years at the university forest of over 2,000 acres at Petersham, Mass. It is 
expected that the gift to Yale will be utilized for additional field studies in 
the growth and production of pine in the university experimental forest at 
Ke^e, N. H., and of hemlocks and hardwoods on its holdings In Connecticut. 

Forestry Bequest in Massachusetts. — Under the will of the late D. Blakeley 
Hoer of Brookline, Mass., the principal and income remaining from his estate 
upon the death of various beneficiaries are to be used for acquiring land, 
preferably on the watershed of the Charles River, for handling as forests and 
bird preserves. Any profits returned by the forests are to be divided between 
the town of Brookline and its public library. 

New Entomological Laboratory in CeyJon. — In a recent issue of the Tropi- 
cal Agriculturist an account is given of the opening of a new entomological 
laboratory situated at the very entrance of Peradenlya, the heart of the agri- 
cultural life of Ceylon. This laboratory consists of two rooms for entomol- 
ogists, three rooms for assistants, students, and the clerical force, a dark 
room, an insectary, a store room, a library and lecture room, and a room for 
collections. The opening of this laboratory and a similar rnycological labora- 
tory took place on October 10, 1922, at which the governor and the director of 
agriculture for the colony made addresses. 

Memorial Tablet to G. Harold Powell. — A lironze tablet in memory of the 
late G. Harold Powell (E. S. R., 40, p. 199) was unveiled April 25 in the cor- 
ridor of the administration building of the U. S. Department of Agriculture. 
The tablet was a gift of some of Mr. Powell’s associates in the U. S. Food 
Administration and was presented by Prank A. Horne of New York City on 
behalf of the donors. An address for the Food Administration was made by 
Secretary Hoover of the Department of Commerce, and the tablet was accepted 
for the Department of Agriculture by Secretary Wallace. The inscription Is 
as follows : 

George Harold Powell 

Born February 8, 1872 Died February IS, 1922 

Agriculturist Economist Public Servant 

U. S. Department of Agriculture 1901-1910 U. S. Food Administration 
1917-1919 

From the earth his understanding and patience brought increase of fruitage. 

Prom life his deep wisdom and radiant personality wrought productive 
friendships among his fellow men. 

Presented in memory of his high ideals and great usefulness by some of his 
former associates in the public service. 

Necrology. — Ignaz Vogel, agricultural bacteriologist and mineralogist, died 
December 29, 1922, at the age of 52 years. Professor Vogel served as bac- 
teriologist at the agricultural experiment station at Posen from 1900 to 1905, 
and for the ensuing nine years in the Emperor William Institute at Bromberg. 
In 1914 he succeeded Dr. F. Lbhnls as director of the bacteriological depart- 
ment of the Agricultural Institute of the University of Leipzig. He had pub- 
lished a number of researches on the occurrence and transformations of the 
various sugars in the bodies of plants and animals, the fixation of atmospheric 
nitrogen, and other topics related to the bacteriology of soils and manure. He 
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was also editor of the agricultural section in the Handbuch der Milchwirt- 
schaft. 

New Journals. — Empire Forestry is the title of a new journal issued by the 
Empire Forestry Association of the Imperial Institute of London. This asso- 
ciation was organized November 16, 1921, as a federation of the various asso- 
ciations, groups, and individuals engaged or Interested in the growth, market- 
ing, and utilization of timber in the British Empire, and with the Prince of 
Wales as president. 

The initial number contains several original articles, together with editorial 
notes, reports, reviews, and other bibliographical and statistical material. The 
original articles are entitled Forestry in the Empire, by II. L. Robinson ; West- 
ern Australia as a Producer of Fine Timber, by C. E. Lane-Poole ; Forest Fires 
in Canada, by E. Wilson ; Timber Testing in India, by L. N. Seaman and R. S. 
Pearson; Sylvicultural Treatment of Bucalypts, by G. E. Brockway ; The 
Australian Forest League, by W. R. Grunwade ; Thd Douglas Fir Flagstaff at 
Kew, by F. R. S. Balfour ; and Tree Worship in India, by S. M. Edwards. 

Zeitschrift fur Fflanzenernahrang und Uunyung ih being pnbiislUMl by Drs 
O. Lemmermann, director of the Institute of Agricultural Chemistry and Bac- 
teriology with the Agricultural High School of Berlin and superintendent of 
the agricultural experiment station for the Province of Brandenburg, and Paul 
Ehrenberg, director of the Institute of Agricultural Chemistry and Bacteri- 
ology of the University of Breslau. This journal is to be issued In two parts, 
a technical section of 6 numbers per year of about G4 pages each und a less 
technical section of 12 numbers per year of about 40 pages each. The initial 
number of the second section contains articles on the Nutrition of Plants and 
Man, and the Law of Diminishing Soil Fertility and Its Significance as to 
Manuring, both by Dr, Lemmermann ; and on Fertilizer Experiments and Prac- 
tice, by Schuarg; several short contributions on various fertilizer topics; and 
abstracts of 14 articles from German und Swedish sources on fertilizers. The 
first section contains an article entitled Factors in Formation of Soil Acids, 
by Dr. V. Konig, Dr, J, Hasenbaumer, und E. Kroger; Investigations on Soil 
Acidity and Its Iniluence on the Germinating Plant, by 0. Lemmermann and 
li. Presenius ; and The Question of Carbon Dioxid, by Dr. Densch ; and abstracts 
of 18 publications from German sources. 

Bothalia, taking its name from the late General Botha, first Premier and 
Minister of Agriculture for the Union of South Africa, is being issued as the 
official medium of publication of papers and monographs based on material 
in the new National Herbarium. Dr. 1. B. P. Evans, chief of the division of 
botany and plant pathology in the Department of Agriculture and director of 
the botanical survey of the Union of South Africa, is editor. The initial num- 
ber contains four contributions entitled South African Ascomycetes in the 
National Herbarium, by E. M. Doidge; The Genus Bersama, and the Natal 
Species of the Sapindac^ae, both by E. P. I’hillips; and A Revision of the 
African Species of Sesbania, by E. P. Phillips and J. Hutchinson. 

The Journal of Pomology has been rechristened the Journal of Pomology 
and Horticultural Science and will become in effect the official organ of the 
horticultural research stations in England. The stations at East Mailing, 
Long Ashton, and Cambridge have assumed financial responsibility, and publi- 
cation is to be carried on quarterly with E. A. Bunyard as editor and a publi- 
cation committee representing the above-mentioned institutions and the Min- 
istry of Agriculture and Fisheries. 

0 Agrioultor is being published as the official organ of the Agricultural 
Club of the School of Agriculture of Lavras, State of Mlnas-Geraes, Brazil. 
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The initial number eentains the constitution of the club' and reports ^c^^ppie df 
its proceedings* brief articles on current agricultural topics by the"^p|ti0^r 
of the school, Dt; JBiepjamin H. Hunnicutt, and other members of the^fiteilty;; 
miscellaneous uote^, 

Journal of Sdieniiflo^ imtrumcnts is a monthly publication dealing with their 
principles, construo^i, and use. It is issued at London by the Institute of 
Physics witli the cooij^atlon of the National Physical Laboratory. The lnltla| 
number contains a' disdugsion of the need of a Journal of this type by Sir J. J. 
Thonapson and Dr. B. Koyner, the acting editor, and numerous original 
articles, abstracts, notes, etc. Among the original articles is one on Instru- 
ments and Apparatus in Relation to Progress in Physiology, by Dr. A. V. Hill. 

The American Medical Association is publishing Hygeia as a “Journal of 
individual and community health.” The Initial number contains a considerable 
variety of articles of medical interest, including What is a Chromosome? 
by J. Huxley ; Louis Pai^eur and His Work, by V. C. Vaughan ; and T^e 
House Ply — Carrier of Disease, by L. O. Howard. 

Zeniralhlatt fiir die gesamie Hygietie und ihre Orenggehiete has been es- 
tablished as the official organ of the Berlin Gesellschaft fUr bffentliche Gesund- 
heitspflege. The Initial number corftains an article by E. Martini entitled 
Review of Diseases and their Dissemination as Indicated by the Present 
Status of Research on Insects, either Alone or as Active Factors; and about 
200 abstracts of the literature. 

AnmH delV JstUuto t^perinmitale di VaselfU'^io iv Lodi is being issued 
periodically by the Royal Experimental Cheesemaking Station at Lodi, Italy. 
The initial number contains the text of the royal decree of November 20, 
1919, establishing the station, an account of its equipment, work, and progress, 
and other data regarding its activities. 

The National Research Council of Japan is publishing Japanese Journal of 
Botany from time to time. The Initial number contains a contribution in 
German entitled Investigations of Fungus Sports in the Atmosphere, by K. 
Salto, and abstracts in English, French, or German of 38 papers on botany 
and allied subjects which appeared in Japan from January to June, 1921. 

The National Society for Vocational Education is i)ubli8hing Vocational Edu- 
cation Magazine as a monthly. A large number of short articles on various 
phases of vocational education appear in the initial number, together with 
editorials, book revU‘ws, news notes, etc. 

Mexico Forestal is the monthly organ of the Mexican Forestry Society. The 
initial number deals with the formation and membership of the society and 
discusses a number of forestry problems, including the need of a comprehensive 
forest law. 

A^vhivio di Patologia e Clinical Medica is being published at Bologna. 
Among the articles in the initial number is one entitled The Form of Diagnostic 
Activity, by G. Viola. a 

La Science du Sol is being published from the Agronomic Laboratories of G. 
Truffaut. The Initial number is devoted to a paper by him in association 
with N. Bezssonoff entitled The Partial Sterilization or Disinfection of the Soil. 
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RECENT WORK IN AGRICULTURAL SCIENCE. 
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History of chemistry, P. P. Venablk {Boston: D. C. Heath & Go., 1922, pp. 
yiIi-168). — This is n but eomprohoiisive histoiT ol‘ chemislry from its 
earliest development to the present time, the final chapter being devoted to 
radioactivity. 

An introduction to theoretical and applit^d colloid chemistry, W. Ost- 
w'AU), truns. by M. H. Fischer (New York: John ^yilc}J d Bon^i, Inc.; London: 
Chapman <C- Hall, Ltd, 1022, 2. <’d., enh, pp. XIII+22C), figs. 47). — ;This second 
Pnglisli edition of the volume previously noted (E. S. R., 38, p. 309) is a 
translation of the eighth revised German edition. 

An introduction to the physics and chemistry of colloids, E. II mmc jikic 
(London: J. d A. ChunMll, 1022, 4> » ond ml, pp. XII 1+172, figs. 20). — 

The subject matter of the previous edition (E. S. R., 42, p. 109) has been 
entirely rewritten and enlarged to include the more important work on the 
subject to the middle of 1921. Tlie appendix on exiiorimental technique in- 
cluded in the third edition has been omitted. 

Industrial organic chemistry, S. V. Sadtler and L. J. Matos (Philadelphia 
and London: J. B. Lippineott Co., 1923, 5. ed., rev. and enh, pp, XVI +13-691, 
figs. 14I). — This volume deals with the industries of mineral oils, fats and fatty 
oils, essential oils and resins, sugar, starch and its products, fermentation, 
milk, cellulose, textile fibers of vegetable and animal origin, animal tissues 
and their products, wood and coal products, coal-tar dyes, natural coloring 
matters, and bleaching, dyeing, and textile printing. The method of treat- 
ment of each subject is essentially the same. The raw materials are enumer- 
ated and described ; the processes of manufacture are explained ; the physical 
.and chemical products, both intermediate and final, are discussed, with im- 
portant analytical tests; and the bibliography and statistics of each industry 
are given. 

An introduction to the chemistry of plant products. — II, Metabolic proc- 
esses, P. Haas and T. G. Hill (London and New York: Longmans, Green d 
Co., 1922, [5. ed.], vol. 2, pp. VIII +I40, figs, ii).— This volume completes the 
third edition of this work, the first volume of which has been noted previously 
(B. S. R., 45, p. 201). It deals essentially with the synthesis in the living plant 
of fats, carbohydrates, and proteins, with plant respiration, and with tlie essen- 
tial factors for growth In plants. 

Some chemical aspects of agriculture, E. Holmes (Chem. Age [London], 8 
(1928), No, 189, pp. 89-84)- — This is a general discussion of the application of 
chemistry to ** the study and efficient use of soils, fertilizers, and feeding stuffs.*' 
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Progress in food chemistry, H. Beckukts et al. (JaUreaher. Unterauch. 
Nahr. u. amnumtl,. 25 {19J5), pp. 155; 26 (1916), pp. 233; 27 (1917), pp. 167; 
28 (1918), pp. U9; 29 (1919), pp, 158; 30 (1920), pp. i2^).-~The8e are the year- 
books for 1915-1920, inclusive, covering the same subjects as in previous years 
(E. S. R., 42, p. 253). 

A new globulin from the navy bean, Phaseolus vulgaris, H. C. Watekman, 
C. O. Johns, D. B. Jones, and S. Phillips (Jour. Biol. Chem., 55 (1923), No. 2, 
pp. 93~10Jf). — The studies on the proteins of various beans (E. S. R., 48, p. 107) 
have been extended to a similar study of the navy bean (P. vulgaris). 

Fractionation of a 2 per cent aqueous sodium chlorid extract with ammonium 
sulphate as precipitant gave two principal fractions, one the jS-fradion, identical 
with pliaseolln described by Osborne (E. S. R., 5, p. 1080), and tlie other an 
a-fraction, a hitherto unknown globulin to which the iiaiiie (‘()iij)has(*(»]lM has 
been assigned. 

Conphaseolin has the same general properties as the a-globulin previously 
found in the IJma, mung, and adzuki beans. It has a high carbon and sulphur 
content, is precipitated by ammonium sulphate at a relatively low concentra- 
tion, and is easily denaturable. The average distribution of nitrogen as de- 
termined by the Van Slyke method in tw(* samj)les of this jn’otein is reported 
as follows: Amid N 7.39, humiii N adsorbed by lime 2.82, huinin N in. amyl 
alcohol extrart 0.19 cystin, N 0 88, arginin, N 14 1.5, hislidin N 1.47. lysin N 
13.14, amino N (filtrate) 57.53, and nonaniino N (filtrate) 2.5S per cent. 

The percentage of basic amino acids is given as cystin 1.18, arginin 0.87, 
histidin 0.85, and lysin 10.69 per cent. 

The isoelectric x)oint of globiii, S. ()s\to (Biorhou Zisvhr., 132 (1922), No. 
J/-6, pp. Jf85-437). — The isoelectric point of pure glohin from blood was found to 
lie between ]>H 7.8 and pIT 8 3. Tins is said to be the lirst animal protein 
thus far reported to have an isoelectric point on llie alkaline side of neutrality. 

The separation of meat proteins, C. R. Moulton (Jour. Asaoc. Off Ayr. 
Chem., 6 (1922), No. 1, pp. 76-85, fig. 1). — In tlie methods employed for the 
separation of meat proteins, the nitrogen of the meat soluble in cold water is 
divided approximately into gl()])ulin, albumin, proteose, i^eptone and i)ei)tid, and 
amino acid and extractive nitrogen. 

The globulin and albumin nitrogen are (‘oagiilated from the cold water extract 
by heat in the presence of moist, fresldy j)recipitated magnesium carbonate. 
The globulin is precipitated from the cold-water extract by half saturation 
with zinc sulphate, and from these two determinations the all)uniln is calcu- 
lated by difference. (Hobulln, albumin, and proteose nitrogen are coagulated 
by saturated zinc sulphate when suitably acidified witli sulphuric acid. Amino 
acid and extractive nitrogen aiv determined by coagulation with tannic acid 
and sodium chlorid, either in an aliquot of the original water extract or in the 
filtrate from the heat-coagulable protein. This method was found, however, not 
to yield results in triplicate of satisfactory agreement and is to he subjected 
to further study. 

Data are x>resented on the distribution of the nitrogen as determined by the 
above methods in four samples of raw beef and in pigeon and squab flesh. 

The hydrolysis of protein bodies with strong sulphuric acid, E. Sal- 
KOWSKi (Biochem, Ztachr., 133 (1922), No. 1-3, pp. 1-20). — The study reported 
was undertaken to determine the possibility of utilizing as a food the products 
of hydrolysis with strong sulphuric acid of the proteins of horn, gelatin, and 
blood. It Is noted that such a product, prex)ared by the hydrolysis of bones 
with concentrated hydrochloric acid, has already been used as a flavoring 
extract, but Is unsuitable for use In larger amounts on account of its extremely 
salt taste. On heating these proteins for three hours with 3 volumes of a 
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solution of sulphuric acid containing 2 volumes of sulphuric acid to 3 of 
water, the proteins were completely hydrolyzed without the formation of 
hum in. The hydrolysate contained practically the entire sulphur content of the 
original protein, about 1.9 per cent by weight of the ammonia, almost none of 
the aromatic groups, from 12 to 13 per cent of reducing substances which were 
for the most part precipitable by phosphotungstic acid, find traces of pyrora- 
cemic acid, aliphatic aldehydes, and furfural. From a practical standpoint the 
hydrolysate was found to have too unpleasant a taste for use as a food. 

The catalytic destruction of carno.sln in vitro, W. M. Clifford (Biochem. 
Jour., 1C) (/P2^), AVi 6’, pp. 702-799, figs. ff ). — From the results of determinations 
by the method ])reviously noted (K. S. li., 47, p. 805) of the carnosin content 
of meat subjected to various treatments, the author has arrived at the con- 
(‘hision that there exists in animal tissues a simple catalyst capable of de- 
stroying carnosin. The curves of destruction of carnosin are unlike enzym 
curves, and are thought to indicate either that two agents of the nature of 
enzym and coenzym may be involved, or that the catalyst may be a single 
substance and the reaction take place in two phases separated by an inactive 
phase. The catalyst is thought to be present in vertebral skeletal muscle but 
not in invertebrates. The previous negative findings for carnosin in certain 
muscle tissues are now considered to be the result of the .action of this catalyst. 
It is suggested that carnosin is an intermediary product of metabolism, and 
that its quantitative appearance in muscle is determined by the rate at which 
it is formed and removed in the different types of muscle. 

Tlie amino acids in the glolnilin-albumin fraction of beef flesh, 0. R. 
Moiu.ton {Jour. Off. Agr. Chcm.. 6 {1922), No 1, pp. 86-90 ). — Data ob- 

tained by slight modifications of the Van Rlyke method on the nitrogen dis- 
tribution of the globulin-albumin fraction of three samples of lean round beef 
are given as follows: Ammonia nitrogen, 6.18, 6.93, and 6.98 per cent; acid- 
insoluble hiimin nitrogen, 1.14, 0.82, and 0.55, acid-soluble humin nitrogen, 1.98, 
1.75, and 1.6S: phosphotungstate humin nitrogen, 0.69, 0.80, and 0.73; arginin 
nitrogen, 14.64, 12.98, and 14.10; cystln nitrogen, 1.40, 0.80, and 1.01 ; lysin nitro- 
gen, 14.92, 11.96, and 14.96; histidin nitrogen, 2.76, 10 32, and 3.82; total nitrogen 
of the bases, 33.71, 36.05, and 33.88; amino nitrogen of the monamino acids, 
55.34, 55.99, and 58.64; nonaraino nitrogen of the monamino acids, 2.88, 2.61, 
and 2.59; total nitrogen of the monamino acids, 58.22, 58.60, and 61.23; total 
recovery, 101.92, 104.95, and 105.05; and total nitrogen in air-dry sample, 12.50, 
13.61, and 13.40 per cent. 

Variations in the Concord grape during ripening, H. A Noyes, H. T. 
Kino, and J H. Martsolf (Jour. Assoc. Off. Agr. Chem., 6 (1922)^ No. 2, pp. 
197-205, figs. S ). — To obtain some information on the chemical changes taking 
place in Concord grapes during the entire harvesting period of from 20 to 25 
days, parts of two vineyards in Westfield, N, X., were set aside in the harvesting 
seasons of 1920 and 1921 and from 8 to 10 lbs. of grai>es gathered from each 
of these sections three times a week during the entire harvesting period. 
From these collections samples were used for analysis of the whole grapes and 
for the preparation and analysis of cold-pressed and hot-pressed juices, the 
former being pressed at room temperature and the latter after heating for 5 
minutes at 145® F. The data reported on the whole grapes include the weight 
of individual berry and the percentage of moisture and sugar, and on the 
juices the percentage of sugar, acid, and tannin and coloring matter. The 
results are given in averages of the samples from the two vineyards. 

The data showed for both seasons no marked variation in the w^eight of the 
berry as the season advanced. The individual berry was lighter in the 1920 
season than in the 1921 season, which started almost a month earlier. In both 
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seasons the sugar content of the berry Increased and the moisture content de- 
creased with an advance in the ripening period. No direct proportionality 
could be observed between the two. After the ripening reached a certain stage 
the changes in sugar content were irregular. Irregularites were noted in the 
moisture content throughout the entire season. Both cold- and hot-pressed 
Juice increased in sugar content and decreased in acid content as the ripening 
continued, but the changes in the acid content were greater in 1921 than in 
1920. Tannin and coloring matter were irregular, but ran higher in the hot- 
pressed juice than in the cold and higher in the former in 1921 than In 1920. 

Analyses for sugars, acids, tannin, and coloring matter are also included on 
dally samples of factory-run grape juice throughout the entire 1919 season. 
The results reported show, as in the above samples, a general tendency for 
sugars to increase and acids to decrease when the grapes are left on the vine, 
and for irregularity in the content of tannin and coloring matter. 

Bulgarian soy beans, A. Zlataroff and I. Trifonow (Ztschr, Untersuch, 
‘Nahr. u. Oenussmth, U {1922), No. 4, pp. 214, 2/5).— The analyses are reported 
of nine authentic samples of Bulgarian soy beans and, for purposes of com- 
parison, of three samples of the adzuki bean or “ Papuda ” {Phaseolus radia- 
tUH). 

The soy beans had the following average composition: Moisture 10.91, pro- 
tein 3G.76, fat 18.57, nitrogen-free extract 25.27, crude fiber 3.94, and ash 4.75 
per cent. Calculated on the dry basis, the averages for protein, fat, and 
nitrogen-free extract were 41.24, 20.84, and 28.35 per cent, respectively. The 
average composition of the adzuki bean was moisture 11.48, protein 18.55, fat 
1.50, nitrogen-free extract 59.94, crude fiber 5.57, and ash 2.95 per cent, and on 
the dry substance protein 20.9G, fat 1.71, and nitrogen-free extract G7.70 per 
cent The most significant differences in the composition of tlie soy and 
adzuki beans are thought to be in the protein and fat content. ^ 

Chemical investigation of amylases and related enzyms, H. C. Shkbman 
{Carnegie JnM. Wash. Yearbook 21 {1922), pp. S44~SS6). — In this progress re- 
port on the investigation previously noted (E. S, R., 47, p. 408), the results 
are summarized and discussed of the continuation of the experimental study 
of the effect of amino acids upon the hydrolysis of starch. The various papers, 
containing the detailed reports of these studies have been noted previously 
from another source (E. S. R., 48, p. G08). It Is stated in conclusion that ex- 
periments have been begun on the determination of the isoelectric points of 
amylases, following the theory that amylases are essential protein substances. 

The recovery of volatile solvents, C, S. RoBmsoN {New York: Chem. Cata- 
log Co., Inc., 1922, pp, 188, figs. 75).— This volume, which is designed principally 
for chemical engineers, deals with the fundamental principles Involved In 
solvent recovery, the factors entering into the design of solvent recovery 
equipment, and the standard form of apparatus used in the more common cases. 
A list of 218 references to the literature, with brief abstracts of each, Is ap- 
pended, together with a table of vaporization data for various solvents. 

Some new sulfonpfithalein indicators. — A preliminary note, B. Oohkn 
{Pub. Health UpU. \V. S.], S8 {1923), No. 5, p. /<?8).— This is a preliminary 
note announcing the synthesis of five new sulfonphthalein Indicators to supple- 
ment the indicator series of Clark and Lubs. One of these, bromocresol green, 
is said to cover almost perfectly the range of methyl red and is recommended 
in place of methyl red on account of its greater stability. Bromophenol red 
and chlorophenol red, covering pH ranges of from 5.4 to 7 and from 5 to G.6, 
respectively, are recommended as substitutes for bromocresol purple where 
dichromatism is a disturbing factor. 
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The other Indicators are meta-cresol purple giving a color change of from 
red to yellow at a pH range of 0.5 to 2.5 and from yellow to purple at pH 7.6 
to 9.2, and broinochloroplieiiol blue giving a color change of from yellow to 
blue at pH 8.2 to 4.8. 

Measuring the buffer effect, G. Lehmann {Diocfiem. Ztschr., ISS (1922), 
No, 1-8, pp. 90-45, figs, 5 ), — As a measure of the buffer effect, the author em- 
ploys the reaction which the buffer solution undergoes when a certain amount 
of standard HCl or NaOH is added, the degree of Iniffering ])eing the ratio of 
added acid or alkali to the change in pH. The indicator method is used to 
determine the pH values. When two solutions or varying H-ion concentration 
are mixed Ip such proportions as to give a calculated pH value, the amounts 
of the two solutions necessary are Inversely proportional to the amounts of 
HCl or NaOH of equal normality which most nd(l(Hl to the original solution 
to obtain the desired pH. The buffer value of solutions in which the use of 
indicators is not possible can be obtained by mixing the solution with a known 
buffer solution. 

Methods for the estimation of small amounts of starch in plant tissues, 
F. E. Denny (Jour. Assoc. Off Agr. Chetn., 0 (1922), No. 2, pp. 115-191, fig. 1 ), — 
In connection with attempts to measure the progressive reduction in the starch 
content of the seeds of cantaloups during the ripening period, a study was made 
of different methods which would be dependable for determining starch in 
amounts covering a range of from 0 to 1 per cent by steps of about 0.1 per cent. 

Unsatisfactory results were obtained with the Official acid hydrolysis method, 
a modification of the Official diastase method using taka-diastase Instead of 
malt diastase, and the method of Pellenberg in which the starch is dissolved in 
concentrated calcium chlorid, precipitated ns starch iodid, the iodin dissolved, 
and the starch precipitated by alcohol. From the last-named method the use 
of calcipra chlorid to dissolve the starch was adopted in further work in which 
various modifications of the method described by T^ong were tested (E. S. IL, 40, 
p. 114). This method as originally described consists briefly in precipitating the 
starch as starch iodid with a measured amount of standardized iodin solution 
and titrating the excess iodin with standard sodium thiosulphate. In a modi- 
fication of this method the original procedure was reversed, the absorbed rather 
than the residual iodin being used ns a measure of the starch, and in another 
the starch iodid was succ*esslvely reprecipitated to obtain a partially purified 
starch solution. A third method was also tested in which the starch was pre- 
cipitated with iodin, hydrolyzed with acid, and the dextrose formed tested by 
the Official method and by the Scales method (E. S. R., 41, p, 412). 

These three methods, which are designated, re5?pectively, as the absorbed 
iodin, the residual iodin, and the reduction methods, are described in detail, 
and the results are reported of duplicate determinations of cantaloup seed 
powders by each of these methods, of a comparison of the absorbed iodin method 
with the other two on cantaloup seed powder, and of the diastase and absorbed 
iodin methods for determining the starch content of oca tissue (Oxalis 
tuherom). Prom the data reported, it is concluded that the absorbed iodin 
method is the most convenient on account of its rapidity, that the reduction 
method using the Scales modification is capable of being Improved to give 
greater sensitivity than the other two, and that the residual iodin method Is 
intermediate between the two in both respects. 

The determination of the fat content of foods and soaps, J. Grossfeld 
(Ztschr. Vntersuch. Nahr. u. Gmussmfl., 44 (1922), No. 4, PP- 19S-20S). — ^Dis- 
advantages In the Soxhlet method of fat extraction are discussed briefly, and 
a new method of determining the fat content of food materials is described 
whihh Is said to be much more rapid and economical. 
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The method consists essentially in heating the material under a reflux con- 
denser with a known volume of a fat solvent insoluble in water (trichlorethyl- 
ene being very suitable for this purpose), evaporating to dryness an aliquot 
of the solution, and calculating the amount of fat from the proportion a? : a== 
{at+m) : t where x equals the total fat in grams, m the total weight of the 
solvent, and t the weight of the aliquot used for the evaporation. If 10 gm. 
of the substance and 100 cc. of the solvent are used, the slight difference in 
specific gravity of different fats is said to have no appreciable effect on the 
results The technique is given of the application of the test to the determina- 
tion of the fat content of meat and meat products, cheese and milk, soaps, cocoa 
and chocolate, bread, and pastry. Data are Included on the comparative re- 
sults obtained with a number of these materials by the new method and the 
Soxhlet method. 

Trichlorethylene is also suggested as a suitable reagent for the separation 
of fats from various materials for quantitative study. 

Studies on wheat flour grades. — 111, Effect of chlorin bleaching upon the 
electrolytic resistance and H-ion concentration of water extracts, 0. H. 
TUtley and A. Johnson {Jour. Assoc. Off. Agr. Chem., 6 (1922), No. L pp. 
GS-68 ). — Tn continuation of the studies on wheat flour grades (E. S. R., 46, p. 
612), an investigation was made of the effect of chlorin bleaching upon the 
electrolytic resistance, H-ion concentration, and buffer action of flour extracts 
with a view to ascertaining whether these values could be used to determine 
the extent of the treatment of the flour with chlorin. 

In the first series of studios two samples of natural hard wheat flour w’ere 
employed, one a patent flour containing 0.43 per cent of ash and the other a 
clear flour containing 0.84 per cent. Both of those samples had aged for 
several months. Six portions of each were bleached with the equivalent of 
10, 20, 30, 40, 50, and 60 cc. of chlorin per 100 gin. of flour, after which 10 gm. 
of each were used for electrical conductivity determinations by the method 
o? Bailey and Collatz (10. S. R., 45, p. 615). Another portion of each sample 
was mixed with water in the proportion of 1 gm. of flour to 5 cc. of water, 
iiiaintalned at 25® C. for 60 minutes, centrifuged, and the H-ion concentration 
of the supernatant liquid determined electrometrically by the Bailey electrode 
(E. S. R., 42, p. 412) connected through a calomel half cell with a poten- 
tiometer. Gasoline values were also determined, using the method of Winton 
(E. S. R., 25, p. 507). 

With both samples increasing amounts of chlorin resulted in increased specific 
conductivity and H-ion concentration and decreased gasoline values. It is 
consldertMl that if the ash content of tJie flour be kjiown the extent of treat- 
ment with chlorin may be estimated by the deviation of the specific conductivity 
from the normal for flour of the same ash content. The changes in pH values 
of the patent flour were more marked than with the clear grades on account 
of the higher buffer action of the latter. 

To determine the effect of varying dosages of chlorin upon the buffer Index 
of flour extracts, the method of Bailey and Peterson (E. S. R., 40, p. 612) was 
used. The results of these tests showed that chlorin bleaching results In a 
progressive increase in the buffer action of the water extracts. This is thought 
to be due possibly to the Increased hydrolysis of phytin in the presence of HCl 
resulting from the chlorin. 

The above tests were extended further to flours treated in a flour mill on a 
commercial scale, with results similar to those obtained on the laboratory 
bleached flours. The commercially bleached samples were then stored for 
several months to determine the effect of such storage on the various constants. 
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After two months no appreciable change in conductivity had occurred, and the 
increase in H-ion concentration was about the same in all cases. 

Report on eggs and egg products, H. L. Loubie {.lour. Assoc, Off. Apr. 
Ohcm., 6 (1922), No. Jf, pp. — This report includes a description of the 

methods used in the Government laboratories for the analysis of liquid eggs, 
dried eggs, and egg products. 

The question of the analysis of altered milk, A. Kling and A. Lassieur 
(Ann. Falsif., 15 (1922), No. 160-161, pp. 95-101).-~The authors discuss, with 
experimental data illustrating various points brought out, the effect of aging 
of milk samples upon the various determinations employed to ascertain the 
purity of the sample. The determinations of extract at 100* 0., casein precipi- 
table by acetic acid, and ash are shown to be valueless with altered milk, while 
the values for total nitrogen and fat are more reliable. In connection with 
the latter determination, liowever, it is advised that the acidity of the fat be 
determined also to ascertain whether during the alteration the glyceric esters 
have remained intact and are not partially saponified. 

In conclusion, tlie necessity is emphasized of preventing as far as possible 
any chemical alteration in the milk before analysis. It is considered most 
essential tiiat the siiortest time should elapse between collecting the samples 
and analyzing them, and that at least one of the samples from each consign- 
ment he frozen and kept in this state until analyzed. The bottles for collecting 
the samples sliould he kept as aseptic as possible. 

A commercial apparatus for the rapid determination of curd and fat in 
natural and artificial butters, G. F^scetti (Nnovi Ann. [Italy] Min. Apr., 2 
(1922), No. 1, pp. 91-91f, flp. 1). — The apparatus described consists of a special 
form of centrifuge tube, the lower part of which is of a smaller diameter than 
the upper and is graduated in 0.2 ec. Into this is weighed about 25 gni. of 
melted hiitior, to wliich are tlien added 5 cc. of amyl alcolu)! and 1 drop of an 
alcoholic solution of methylene blue. The tubes are rotated gently to mix tlie 
contents, placed in the water hath at from 80 to 90® 0. for 5 minutes, and then 
centrifuged as in the Babcock test, after which they are replaced in the water 
hath for the same length of time and centrifuged again. From the readings 
on the graduated scale the volume of curd is determined and the volume of fat 
calculated by difference. 

Solvents for fats, oils, waxes, and resins, Tl. Wolff (Die Losunpsmiticl 
der Fcttc, Ole, Wachsc Ilarze. Stuttgart: Vcrslags (IcsclL, 1022 pp. 

[(S] l-JiS, figs. 7). — This volnme, which is the first of a series of monographs on 
fat chemistry edited by K. H. Bauer, deals with the physical properties, chemi- 
cal composition, and analytical constants of the more important organic solv- 
ents for fats, with methods for their quantitative determination. The solvents 
discussed include hydrocarbons, chlorinated hydrocarbons, alcohols, esters, 
ketones, ether, and carbon disulphid. An introductory chapter is devoted to 
general methods of Investigation, after which each solvent is considered sep- 
arately. The three closing chapters deal with the physiological properties of 
the solvents, a scheme for testing unknown solvents and mixtures of solvents, 
and a discussion of the saponification and acetyl numbers. Several useful 
tables are appended, including one summarizing the physical and chemical 
constants of pure solvents. 

The determination of chlorin in organs and foods, S. IIusznyAk and 
D. Kellner (Biochem. Ztschr., ISS (1922), No. /f-6, pp. 350-354) .—The method 
described, which is said to be suitable either for micro- or macro-determina- 
tions, consists essentially in drying the powdered material to constant weight, 
heating the dry substance for several minutes in a flask with concentrated sul- 
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pliurlc add, diluting the digestion mixture with water, adding a known amount 
of silver nitrate, reheating, and finally adding potassium permanganate until the 
color persists after long heating. The solution, after decolorizatlon by heating 
with small portions of dextrose or oxalic acid, is then ready for titration by 
the Volhard method. 

The technique Is described for both micro- and macro-determinations, and 
data are given on the chlorin content, as thus determined, of various organs 
and foods. 

Practical chemical analysis of blood, V. C. Myeks (8t, Louis: C. F. Mos'by 
Co., 1921, pp. 121, figs. 18).— This volume consists of a brief discussion of the 
chemical blood determinations which have been found to be of value in the 
diagnosis and treatment of -disease, together with descriptions of a selected 
method for each of the determinations. An appendix includes a discussion of 
the various questions which may arise in the interpretation of the results ob- 
tained in the chemical analysis of blood for diagnostic purposes, literature 
references for other blood determinations of less value, a few quantitative urine 
methods and an alphabetical list of standard solutions and reagents employed 
in the various tests. 

The reciprocal triinsformation of creatin and creatinin. — III, The deter- 
mination of creatinin and creatin in blood serum, A. Hahn and G. Meyer 
{Ztsvhr. nU)l, 16 {1922), No. 4-6, pp. 247-256). — This rwiper continues tlio series 
l)reviousl.v noted (E. S. R., 45, p. 610). 

For the creatinin determination the protein is precipitated by colloidal iron 
hydroxid somewhat as in the method of Rona (E. S. R., 24, p. 514). For the 
creatin determination colloidal iron hydroxid, metaphosphoric acid, phospho- 
tungstic acid, and phosphomolybdic acid all proved unsatisfactory as the protein 
precipitant, but trichloracetic acid proved a suitable reagent. After removal 
of the precipitated protein, the excess trichloracetic acid is neutralized with 
30 per cent sodium hydroxid, using a solution of p-nitrophenol in 96 per cent 
alcohol as an indicator, after which the solution is acidified with hydrochloric 
acid and the technique described in the previous paper is followed. 

METEOROLOGY. 

The Weather Rurcaii, G. A. Weber {fust. Govt, Research, Serv. Monog. U. S. 
Govt No. 9 {1922), pp. A7/-fS7). — This is one of the “Service Monographs of 
the United States Government ” prepared by the Institute for Government 
Research and designed to be of “ direct value and assistance in the administra- 
tion of public affairs ” by furnishing the basis for “ a comprehensive study of 
the organization and operations of the National Government. . . . 

“ These monographs are all prepared according to a uniform plan. They 
give: First, the history of the establishment and development of the service; 
second, its functions, described not in general terms but by detailing its spe- 
cific activities; third, its organization for the handling of these activities; 
fourth, the character of its plant ; fifth, a compilation of or reference to the 
laws and regulations governing its operations; sixth, financial statements show- 
ing its appropriations, expenditures, and other data for a period of years; 
and, finally, a full bibliography of the sources of information, official and 
private, bearing on the service and its operations. . . . 

“ These studies are wholly descriptive in character. No attempt is made in 
them to subject the conditions described to criticism nor to indicate features in 
respect to which changes might with advantage be made.’* 

Notes on the Weather Bureau fruit-frost service iu southern California, 
Jf. P, Youno {Bui Amer. Met, Soo,, 4 {1928)^ No. 2, pp. 17 i Jfd).— It is stated 
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that “ at the present time there are eight Weather Bureau employees engaged 
in this special work in southern California in as many different fruit-frost dis- 
tricts. A total of 204 special temperature stations are in operation, all equipped 
with standard fruit-region instrument sheltet*s and Weather Bureau minimum 
thermometers. Thermographs are located at 137 of these stations. 

“ It is the intention to continue the temperature surrey work on this scale, 
if possible, for five years, at the end of which time an accurate picture of tem- 
perature differences on cold nights wilt be available for use in making local 
application of minimum temperature forecasts, establishing a basis for an 
equitable system of frost insurance, and for making accurate estimates of the 
amount of damage following a killing frost.’* 

British rainfall, 1931 ([Gt. Brit.'] Met. Off, Air Min., Brit. Rainfall 
Organ., 61 (1021), pp. XXIV-^SOO; rev. in Natvre [London], 111 (1923), No. 
2780, p. 181). — This volume summarizes in the usual way the distribution of 
rain in space and time over the British Isles as recorded during the year by 
more than 5,000 observers in Great Britain and Ireland. The outstanding 
special feature of the volume is a discussion of the drought in 1921, “which 
was more remarkable for persistence than for intensity over short periods, 
although June and July were probably drier than any two consecutive months 
in living memory. In England and Wales 1921 was probably the driest year 
since 1788, and in London It was the driest for at least 148 years.” Fluctua- 
tions of the annual rainfall and the relation of rainfall to scarlet fever are 
also subjects of special discussion. 

The rainfall of 1022 (Met. Mag. [London]. r>7 (1923), No. 68Jf, pp. 328, 
329). — The relative rainfall distribution of the P>ritish Isles, as provisionally 
computed from 280 out of several thousand records, was as follows : England, 
100; Wales, 97; England and Wales, 104; Scotland, 97; Ireland, 94; British 
Isles, 100. “ The local wet areas were thus counterbalanced by the larger areas 
of slight deficiency, the country as a whole having practically the normal fall 
for the year.” 

The drought in Italy during 1921 , F. Eredia (Compi. Rend. Acad. 8ci. 
[rang]. 176 (1923), No. 6, pp. Jf02-40i: aha. in Rev. Sci. [Paris]. 61 (1023), No. 
If, p. -This article hrieliy describes the nature and effects of this drought, 

which was especially severe from September to December and Is attributed to 
the persistence of low pressure in the Levantine Sea. 

Drought and the means of overcoming its evil effects in the Volga region 
of European Kussia, N. Tih^aikov (Joi/r. Amer. 8oe. Agron., 15 (1923), No. 1, 
pp. 6-15). — It is stated that the (‘liinate of Ibis region is “characteristically 
continental, with a dry, hot, and very long summer, followed by a winter 
with a limited snowfall and with very severe frosts, falling below — 25 to 
— 30® C.” Seasons of drought are of common occurrence, and the farmer can 
never rely upon the occurrence of adequate rainfall in summer. The natural 
river water supply of the region is insufficient for adequate irrigation. There 
is a great diversity of soils, but the fertile chernozem is the predominant type. 
About 98 per cent of the whole area under crops is occupied by cereals which 
depend entirely upon the rainfall in the spring and early summer. 

The principal means of combating drought are diversification of crops, 
better methods of tillage, development of supplementary irrigation, and more 
complete utilization of atmospheric moisture which Is absorbed l)y the soil. 
Among possible ways of utilizing the relatively scanty water supply is by 
flooding sloping grounds with water derived from melting snows, the latter 
being secured by means of dams and barriers raised for that purpose. 
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Soil experiment fields and their value, P. K. BnowN {Soil H (1922), 
No, 5, pp. S69--S76).—Th(} chit'f purpose of this contribution from the Iowa 
Experiment Station is to give a little of the historical background for soil 
experiments, to cull attention indirectly ‘to the value of such tests as have 
been conducted in the past, and to illustrate certain important phases of such 
work by the results of experiments on Iowa soils. Emphasis is placed upon 
the importance of care in the planning and laying out of field experiments. 

Some cousid<‘rations on the formation and propei*ties of agricultural 
soil, G. IlosTEu (Atti R, Accuif, (icorg, [Florence], 5, scr,, 19 (1922), No, 2-i, pp. 
,57-80). — The author discusses at some length the mechanical and chemical 
processes involved in the formation of agricultural soil from the original rocks. 

Colloidal clay in agricultural soils, G. de Angeijs d’Ossat (Staz. Sper. Agr. 
liaU 54 (1921), No. 4-6, pp. 214-224).~-N (bscussion is given of the factors 
governing the influence of clay on the properties of agricultural soils and of 
rocks. These factors include temperature, evaporation, insulation, congelation, 
and pressure. 

Relation between heat of wetting, moisture equivalent, and unfree 
water, G. J. Bouyoticos (Soil Seu, 14 (1922), No. 6, pp. 4^1-454)- — la a coritid- 
hution from the Michigan Experiment Station, tlie results of a comparative 
study made of the relationships existing between heat of wetting, moisture 
equivalent, and unfree water in soils are presented. 

A close and consistent relationship was Indicsited between the heat of 
wetting and the unfree water, but not between tJie heat of wetting and the 
moisture equivalent nor between the unfree water and the moisture equivalent. 
The evidence obtiiined is taken to indicate that the moisture equivalent method 
does not give a true and absolute equivalent moisture in all of the various 
soils. Some of tb(‘ fine-textured and colloidal soils were found to contain con- 
siderably more moisture than their true moisture equivalent. 

The relation of soil moisture to physiological salt balance for plants, 
J. W. Shtvk (Soil Sci., 14 (1922), No. 5, pp. 691-411, figs. 6). — This contribution 
from the New Jersey Experiment Stations deals primarily with soil moisture 
in relation to the idiysiological balance of the mineral elements required for 
plant growth, and iiresents the results of an experimental study of the growth 
of young buckwheat plants in soil cultures as affeclod by different degrees of 
moisture. Three different degrees of soil moisture were maintained, BO, 00, 
and 80 per cent, based on (he mnxinuin; water-retaining capacity of the 
soil used. Tests were made with 21 different sets of salt proportions of the 
three salts KIRPOi, Ga(NO,)-, and MgS()4 supplied to the air-dry soil in the 
solution form. IJie solutions wore added to the soil in the proper amounts 
to create the required initial soil moisture. Nine series, each comprising 21 
cultures and divided into throe groups of three series each, were conducted 
simultaneously and repeated. The cultures were weighed, and the water 
loss by transpiration was restored daily throughout the growth period. 

The balance of salt proportions wdiicli characterized the cultures producing 
high yields was not materially altered by variations in the degrees of soil 
moisture when the total osmotic concentration values of the solutions added 
to the soil cultures to produce the required initial soil moisture were approxi- 
mately constant In general the salt proportions which produced high yields of 
tops with the lowest degree of soil moisture gave high yields also with the 
medium and the highest degrees of moisture in the respective series. 
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Pronounced shifting of the balance of salt proportions characterizing the 
cultures which produced high yields occurred only with marked variations in 
the total concentration of the solutions added to the soil. 

The yield differences resulting from variations in the degrees of soil moisture 
were quite us pronounced as those which may be attributed to variations in 
the proportions of the fertilizer constituents with constant soil moisture. The 
retarding influence of unfavorable soil moisture conditions upon the rate of 
growth of the plants could not be counteracted by fertilizer treatment alone. 
High yields from cultures with medium soil moisture (00 per cent on the 
basis of the maximum water-holding capacity of the soil) wxa-e always greatly 
superior to the corresponding yields from the cultures with either high or 
low soil moisture, regardless of experimental methods or conditions to which 
the cultures were subjected. 

The salts comprised in a fertilizer mixture could not be efficiently utilized 
by the plants under unfavorable moisture conditions. The maximum plant- 
producing value of any fertilizer mixture could only bo attained when the 
moisture conditions of the substratum were at the optimum for plant growth. 

Htudie.s and researches on soil reaction, U. PiiATonoNGO (Oior. Chim. 
hidus. ed Appl, 4 (1922), No. pp. 517-521). — This is a preliminary note on 
the subject, summarizing briefly a series of researches by the author and others 
on soil acidity and alkalinity with special reference to Italian soils. Attention 
is drawn to the importance of the relation between the production of acidity 
in soils and the phenomena of oxidation and reduction In determining tlie 
origin and nature of the soil reaction. 

A scheme of soil classification with reference to reaction and the relation 
of reacti(ui to bacterial flora and vegetation is outlined briefly, as an aid and 
check in determining the acidity or alkalinity of a soil by analytical methods. 
The relation of tlie chlorosis-[)rodiicing power of a soil to its degree of alkalinity 
is also mentitmed, and the influence of complexity of alkalinity and the presence 
of an abundance of carbonates on the utility of a soil is discussed. Information 
is also given on the cultural treatment of acid or alkaline soils. 

Ileaction of Italian soils, U. Puatolowoo (Italia Ayr.^ 59 (1922), No. 12, pp. 
413 - 422 , fiys. 4). — This is a contribution from the Scuola Siiperiore di Agri- 
coltura of Milan summarizing a series of studies on tlie acidity and alkalinity 
of Italian soils and methods for their classification, utilization, and treatment, 
and presenting substantially the same views as in the above. 

The hydrogen-ion concentrations of some Indian soils and plant Juices, 
W. It. G. Atkins (Ayr. Research lust., Pusa, Bui. ISO (1922), pp. 12). — Deter- 
minations of the H-iori concentrations of a few common Indian crop plants and 
of certain Indian soils are presented and discussed. In the plants pH values 
of from C.8, or neutrality, for certain roots up tt) as high an acidity as that cor- 
responding to a pH value of 1.4 for an unripe berry were found. 

The soil reactions varied from pH 8.9 for the calcareous silt of Bihar to 
pH 5,3 for a black peaty soil from Shillong. Certain Assam soils of a sandy 
nature were found to be acid up to a pH value of 5.4. This appeared to be due 
to the presence of traces of sulphuric acid derived from the oxidation of sulphur 
from iron pyrites, which is distributed througliout them in small grains. This 
acidity is suggested as the cause of their high content of available phosphate. 

Indications were obtained that the reaction even of the highly calcareous 
silt of Bihar may be somewhat modified by manurial treatment, quite apart 
from any attempt to an obvious alteration. Thus, treatment with ammonium 
sulphate, potassium sulphate, or a mixture of the two, rendered the soil less 
alkaline but only slightly so, the reduction being about pH 0.4. A further 
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reduction took place in water-logged soil through the accumulation of car- 
bonic acid. 

It was shown that calcium sulphate will, by precipitation of calcium car- 
bonate, reduce the alkalinity of a sodium carbonate solution from pH 10 or 
over to pH 8. The latter is a limit suitable for plant life, whereas the former 
is not This Is considered to explain the value of the use of gypsum on black 
alkali lands. 

Measuring soil toxicity, acidity, and basicity, R. H. Carb {Joui\ Indus, and 
Engiii. Chcm., IS (PJ21), No. 10, pp. 9S1-9SS, fig. I).— -In a Contribution from 
the Indiana Experiment Station, studies are reported which indicate that some 
iron and aluminum are present in an acid soil in an easily soluble condition 
and can be extracted by salts which are nearly neutral. Tlie colored ferric 
thiocyanate changed to a colorless compound on the addition of a base, and 
the change took place at a Il-ion concentration corresponding to a pH value 
of 5.5. The addition of a few drops of an alcoholic solution of logwood to the 
j)otassium thiocyanate extract from the soil indicated by the depth of the 
blue color the relative amount of aluminum in solution. 

It was found that the lime requirement of soils as determined by this method 
corresponds closely to that determined by tlie Veitch method, and seems to 
lend itself to the determination of eitiier tlie acid or basic condliitm of the soli. 
It is stated tliat the soluble iron and aluminum found in soils have been help- 
ful in pointing to a source of some of the plant disease troubles. 

Soil survey of Washington County, Oreg., K. R. Watson kt al. (f7, S. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1019, pp 51, pi. 1, fig. 1, map 
il.—This survey, made in cooperation with thi* Oregon Experiment Station, 
deals with the soils of an area of 467,840 acres in nortliwesteni Oregon, which 
includes the valley ot the Tualatin River l)etween the Coast Range and Cascade 
Mountains and lies within the Pacific coast soil region. About one-fourth of 
the area is said to consist of comparatively level valley and the rest of hills or 
low mountains. The Tualatin River cares for the drainage of most of the 
county. It is stated that, while the natural surface drainage for most of the 
main valley has been well established, there are a few flats and basins to 
which the drainage system has not extended in its normal development. 

The soils of tlie area are grouped as residual, old valley-filling, and recent- 
alluvial. Including rough mountainous land and muck and peat, 22 soil types 
of 13 series are mapped, of which rough mountainous land, Willamette loam, and 
Melbourne loam cover 37.6, 14,1, and 12.3 per cent of the area, respectively. 

Some Transvaal soils, T. I>. Haix {Union So, Africa Dept. Agr. Bui. 6 
(1922), pp. Sd).— This study is in two parts. 

I. Investigations on some highly calcareous soils.— Chemical, biological, and 
cropping studies of the soils of an area of irrigated wheat lands In the Marico 
District of Soutli Africa, including sandy to clayey red loam, gray highly 
calcareous loam, and dark brown to black calcareous clay loam are reported. 

All the soils were well supplied with lime but were apparently deficient in 
phosphorus and organic matter. The dark brown clay loam was found to be 
also deficient in potash. Nitrification was satisfactory in all three soils, 
especially in the calcareous gray loam. The soil with the lowest water-holding 
capacity showed the poorest nitrification. The water-holding capacity of the 
highly calcareous soils was particularly good. 

II. Soils of the eastern Transvaal low veW.—The results of mechanical, 
chemical, and biological studies of samples of soils from the Barberton District 
of the eastern Transvaal region are reported. 

The arable soils of the greater portion of the district are said to be chiefly 
of granitic origin, and the two main types appear to be gray, coarse, sandy 
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loam and red loam. Some of tliese soils are said to be poorly drained, and 
many are deficient In organic matter and have a low water-holding capacity. 
The chief mineral deficiency is said to be in phospliates. Some of the soils are 
also deficient in available and total potash. Nitrification was found to be 
fair in these soils and in some cases very good, but it is stated that the total 
nitrogen content should be increased. General recommendations for the 
management of these soils are included. 

Report on a soil survey of zone No. 1 (Garbieh [Egypt]), 1921 , 
F. Hughes {Egypt Min. Agr., Tech, and Sci. Serv. Bui. 21 {1922) t pp. ii, pi i, 
2). — The results of a preliminary survey made of the soils of an area of 
approximately 30,000 feddans (31,140 acres) lying between Fareskur and 
Kafr-el-Wastani and bounded on the north by Kafr-el-Bnttikh drain in Egypt 
are reported. 

A study was made of the content of total soluble salts, sodium chlorid, and 
sodium carbonate, and of the mechanical composition of some 500 samples taken 
at a depth of some 3 meters (9.84 ft,). The amount of soluble salts found was 
not excessive, and sodium carbonate was rarely encountered. It is thought 
that owing to the permeabilily of the surface soil, the salt should be easily 
washed out if suitable draiiuige is provided, especially in view of the almost 
entire absence of carbonate. The subsoil was found to be of an impermeable 
nature, and reclamation on similar land proved successful 

It is concluded that the chemical composition of the soil does not differ 
from the average composition of Nile soils except that the lime content is 
generally low. Potash and phosphoric acid were found to be present in average 
quantities. A suggestion as to the origin of the soil of this area is advanced. 

The basis of Egyptian agriculture and its relation to the decline in the 
average yield per feddan of cotton, E. M. TAvi.oii and A. 0. Bukns {Egypt 
Mm. Ayr., Tech, and Set. Serv. BuL 25 {1922), pp. K/-f7P, pis. 5),-*-Studies of 
tlie history of the development of perennial irrigation and the modifications it 
has induced In Egyptian agriculture are described. These included an ex- 
tensive biological study of Egyptian soila 

The conclusion is drawn that the basis of Egyptian agriculture under the 
basin system of irrigation was the sharaqi period, or period of c'ompiilsory fallow. 
The authors attribute the maintenance of the fertility of the soil to this fallow. 
The development of perennial irrigation has resulted in a change of the basis of 
Egyptian agriculture from sharilqi to its antithesis, a maximum summer water 
supply. It is emphasized that the development of perennial irrigation has 
created a new and not intensified an old system of agriculture. 

The results of soil studies led to the conclusion that the fertilizing properties 
of Nile silt have been considerably exaggerated. This conclusion is supported 
by the similarity in composition of Nile silt and of the soil, the proved absence 
of readily nitrifiable matter, and the lack of response of the cotton crop to 
fertilizers in general. It appears, therefore, that the deposition of Nile silt 
upon the land was probably not the main factor concerned in the maintenance 
of the fertility of Egyptian soils. The shuraqi period was fypical of the system 
of agriculture in the large cotton-producing provinces under perennial Irrigation 
until 1898. Since that date sharaqi has no longer been typical of the agricuF 
tural practice of certain localities, which coincides with the beginning of the 
period of decreasing yield. 

It was demonstrated in the laboratory that the heating of the soil to a 
temperature attained during the sharaqi period increased the subsequent produc- 
tion of nitrate, resulting in an Increased crop, as evidenced by pot experiments. 
The biological studies showed that nitrifying bacteria capable of withstanding 
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a temperature of 58* C. exist in Egyptian soils, hence there is no check to 
nitrification after partial sterilization. 

The fact that protozoa are introduced into the soil by irrigation and that 
suitable conditions for their development are Induced in poorly drained soils 
is taken to indicate that the protozoa are the limiting factor in crop produc- 
tion. The analogy between “ sewage sickness ” and the soil conditions in cer- 
tain Egyptian localities led the authors to define the condition of the soil 
i‘esiilting from i)erennial irrigation as “Irrigation sickness." 

It is shown that the decline in yield of cotton can be directly attributed to 
the factor limiting the bacterial activity and the formation of the optimum 
soil solution. The intensification of the sharfiqi effect by means of plowing 
(luring the summer period is suggested us a means of completely suppressing 
the i)rotozoa in the soil and restoring its crop-ijroducing i)ower. 

A bibliography is appended. 

Hardpun in the Apulian soils and its origin. Researches on soil chem- 

iMry in the Bari district, A de Dominicis {Ann. l\\ Scnola l^uper. Agr, 
J'articf, 2. Her., 15 {1919), Art. 15, pp. 1-59, jUj. 1: ahn. in Infemall. Jnsf. Agr, 
[J\onic\, Iniernatl. Rci\ ^ci, and Pract, Agr., 11 {1920), No. S, pp. 292, 29S). — 
This is a contribution from the Royal School of Agriculture at Porticl, Italy. 
Tt reports studies of the physics and chemistry of soils and well waters of 
the Bari district and of the movement of water in soils as inlluencod by 
hardpan. 

Tlie hard calcareous crust or hardpan runs uninterruptedly between the 
surface and subsoils of the region. The subsoil is highly pervious, but its 
water-retaining capacity is low for crops other than trees. The rain water, 
being unable to penetrate the liardpan, runs off over tills impervious layer, 
('arrying away part of the top soil with it. A considerable amount of data is 
presented on the origin and composition of the hardpan, and the problem of 
its removal is discussed. 

Agricultural and industrial opening of Gerinan moor soils before and 
after the war, H. Bokkgeii {LandwirtseliaftUehe und Industrielle ErachUe 9 $ung 
der DeulHehen Moorhikivnvor und nach dem Knege. Munster {Westph,): Franz 
Coppenrath, 1919, pp. ^8), — This publication describes the general character, 
geology, and botanical structure of the moors of Germany, and deals at some 
length with the agricultural and industrial utilization of the moor soils, taking 
up such questions as the cultivation and fertilization of upland and lowland 
moors and the industrial utilization of peat. 

Other sections deal with the colonization and settlement of moor lands, with 
particular reference to small and large scale operations and the questions of 
financing and labor. 

Feats and other vegetable deposits of Madagascar, P. de ia Bathie {Bui, 
Peon. Madagascar, 18 {1921), III, No. 31, pp. 179-187).— This is a brief descrip- 
tion of the origin, composition, and botanical characteristics of the peat deposits 
of the island of Madagascar. These deposits are divided into those which have 
been formed in place and those formed from transported vegetable matter. In 
the botanical discussion attention is drawn to the so-called dominating plant 
species which furnished the most of the material from which the peat was 
found, as distinguished from the so-called accessory plant species which contrib- 
uted only a small amount of material. 

The dispersold chemistry of peat, WH {Kolloid Ztschr,, 29 {1921), No, 6, 
pp. Sl&-S2y; SO {1922), Nos. 2, pp. 119-133, figs. 7; S, pp, 187-198, figs, 4; 31 
{1922), No, 4, pp. 197-200, figs, 5).-~This series of studies of the colloidal chem- 
istry of peat soils was apparently planned to throw light on the manner of 
combination of water in them and on methods by which It may be removewi, 
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as a basis for studies of the drainage of this and similar types of soils. The 
studies are presented in three parts. 

I. Nature of the fixation of tvater in peat^ W, Ostwiild. — A theoretical study 
of the manner in which water is combined in soils, especially peat, and of the 
stability of the different forms of combination is presented. The question is 
considered to be one of fundamental importance with reference to the drain- 
age of peat soils. 

It Is concluded that water is fixed in peat soils as occluded or absorbed 
water, capillary water, water in colloidal compounds, osmotically fixed water, 
and chemically combined water. The most unstable fixation is said to be that 
of the occluded water. The capillary water is more firmly fixed in peat soils, es- 
pecially in the solid raw material. The colloidal gels of peat which exist 
in intact plant cells are considered to take up water by osmotic pressure. 
Apparently this power is lost wlien the plant cells die and decompose. The 
manner of combination of chemically combined water varies according to the 
individual chemical composition of the matter with which it is combined. 

With reference to the drainage of peat soils it is concluded that the colloidal 
water is the most important 

II. The dinpcYHOid chemical chanfjes of peat under steam pressure, W. Ost- 
wald and P. Wolski. — In a second contribution to the subject studies on tech- 
nical methods for removing the water from peat are described in which the 
steam pressure method of ten Bo.sch was especially dealt with as a means for 
separating the colloidally combined water. It was found that this process 
dissolved some of the gels of peat and coagulated others, with the result that 
their water content could be separated. 

III. Dehydration of peat at temperatures below 100'' (\, W. Ostwald and 
A. Wolf. — Studies are reported which showed that heating of peat for several 
hours at 100® leads to a spontaneous delivery of water which is accompanied 
by dispersoid and colloid chemical clianges of qualitatively the same kind as 
are observed when using higher temperatures and pressure. 

Determination of degree of peat formation, V. Gokbenko {Izv. Naueh. 
Eksjicr, Torf. inst , Moskva {Mitt, ^yiss, Expt. Torfinst., Moskau), No. 2 (1922), 
pp. 104-121 ). — A comparison of the Keppeler and von Feilitzen methods for de- 
t(‘nninlng the degree (ff decomposition of peat is des(*ribed, leading to the con- 
clusion that the former method is complicated and not very accurate. 

A study of the causes of frost occurrence in muck soils, G. Bouyoucos 
and M. M. McOool {Soil Sci., 14 (1922), No. 5, pp. 383-389 ). — This is a prelimi- 
nary report on an investigation in progress at the Michigan Experiment Station 
on the causes of frost occurrence In muck soils. It is said to be a general ob- 
servation that when a frost occurs during the growing season plants grown on 
muck and peat soils may be completely killed, while the same plants grown on 
mineral soils adjacent to and even on the same level may not be at all touched 
by the frost 

The results obtained seemed to show that heat conductivity is the predomi- 
nant factor responsible for this difference in frost occurrence. The mineral soils 
are good conductors of lieat, while the organic soils are comparatively poor 
conductors. The mineral soils, therefore, allow the heat which has been accumu- 
lated at various depths during the day to travel to the surface at a greater speed 
than in the case of the organic soils. The result is that the surface of the 
mineral soils is kept at a higher temperature, while that of the organic soils 
is allowed to become excessively cold, even though their temperature at the 
lower depths is much higher than that of the mineral soils. The air above 
the mineral soils, therefore, is warmed at a caj^respondingly greater degree than 
that above the organic soils, and on a night when not too heavy a drop occurs 
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the mineral soils are able to prevent a frost, while on the organic soils frost 
occurs. 

Microbiological analysis of soil as an indexc of soil fertility* — HI* Influ- 
ence of fertilization upon numbers of microorganisms in the soU, S. A. 
Waksman Sat ,, 14 {1922), No. 5, pp. 321-^4^, flgs- This third con- 
tribution from the JNew Jersey Experiment Stations on the subject (E. S. R., 
48, p. 719) deals with the mllueuce of soil fertilization upon the number of 
microorganisms in soil. The results presented in the two previous papers deal- 
ing priiicipally with methods of making microbiological analyses are sum- 
marized. 

By these methods and precautions it was foimd that potassium salt and 
phosphates stimulated the development of microorganisms in a sandy loam 
soil not very rich in organic matter. Stimulation was more marked in the pres- 
ence of lime than in its absence. The addition of lime resulted in a decrease 
m the number of fungi and an increase in numbers of bacteria and actinomy- 
cetes. Sodium nitrate stimulated the development of bacteria and aetinomy- 
cetes but not of fungi. Ammonium sulphate, making the soil distinctly acid, 
stimulated the development of fungi, with a decided decrease in the numbers 
of bacteria and particularly actinomycetes. Where lime was used togetlier with 
the ammonium sulphate, the stimulating influence was equal to that of sodium 
nitrate. Manure exerted a decided stimulating effect upon all groups of micro- 
organisms developing on the plate. 

Crop production ran nearly parallel in this particular soil with the numbers 
of microorganisms in the soil developing on the plate. It is concluded in gen- 
eral that “ the number of microorganisms in the soil, when determinations are 
carried out under proper conditions with due allowance for the variability of 
the methods used and soils, can serve as one function for measuring the bac- 
teriological condition of the soil and crop production.” 

Microorganisms concerned in the oxidation of sulphur in the soil, IV, V, 
S. A. Waksman {Jour. Bact., 7 {1922), No. iS, pp. 605-616). — In continuation of 
a series of studies on the subject (E. S. K., 47, p. 621), two papers are presented. 

IV. A solid medium for the isolation and cultivation of Thiohacillm thioowi- 
dam. — The results of studies on liquid and solid media for the isolation and 
cultivation of T. thiooxidam are briefly reported. 

It was found that Beijerinck’s thiosulphate medium when properly modified 
provided a solid medium favorable for the growth of the organism. The modi- 
fication consisted in the elimination of sodium bicarbonate, changing the dia- 
basic potassium salt to the monobasic form, and the addition of calcium chlorid. 
The composition of the medium is as follows: Na3S30».5£U0, 5 gm. ; KilaPO«, 
3 gm. ; Nfh Cl, 0.1 gm. ; MgCh, 0.1 gm, ; OaCh, 0.25 gm. ; agar, 20 gm. ; and dis- 
tilled water, 1,000 cc. 

V. Bacteria oxidising sulphur under add and alkgline conditions. — ^These 
studies showed that at least two organisms take part in the oxidation of sulphur 
in soil. “ While in acid soils T, thiooxida/ns will rapidly oxidize the elementary 
sulphur, in alkali soils, particularly black alkali soils, still another organism, 
Thiohadlhis B., similar to T. thioparus of Beijerinck, takes an active part in 
this process, T. thiooxidans is usually not present in common cultivated soils, 
but is found abundantly in soils previously treated with sulphur. Thiobadllus 
B. is commonly present in cultivated soils. By the Interaction of the two 
organisms, sulphur can be oxidized at reactions ranging from pH=9.8 to 1.” 

Information is also briefly presented on the taxonomic position of the colorless 
sulphur-oxidizing organisms not accumulating sulphur within their celia 

Influence of humus on the s ^sitiveness of Azotobacter chrooooecum to* 
ward boron, J. Voicu {Compt. Bend. Acad. Sci. [Baris], 175 (102B), No, 6, pp, 
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311^^19; ahs, in Jour. ISoc. Vhem. Indus., il {1922) ^ iVo. IS. p. 723 A). — Studies 
iu culture solutions of the influence of boric acid on tbe nitrogen-lixing powers 
of A, ohroococcum as affected by tbe presence or absence of bumus are reporte<L 

In tbe absence of bumus tbe presence of boric acid in varying amounts bad 
litlie influence upon tbe rate of nitrogen flxation. As bumus was added, both 
tbe nitrogen flxation and tbe toxicity of Uie boric acid increased. As tbe boric 
acid and bumus additions were enlarged tbe toxicity of tbe former gradually 
overcame tbe stimulating influence of tbe latter, and tbe actual amount of nitro- 
gen flxed was reduced markedly. 

Kesearches on protozoa ol soils and water, A. Cupi*a ^'per. Ayr. 

ituLf 94 {1921), No. .^-6', pp. 161-212, fiys. 9 ). — Tbis is a study of tbe occurrence, 
distribution, and types ot pi*otozoa lu soils and water and of tbe conditions 
govei'iiing tbeir growth and activity. 

In laboratory studies (52 species of iirotozoa were isolated, all of wbicb were 
capable of encystment. Heal and nutrient material were found to be tbe main 
factors promoting growth. Tbe geological nature of tbe soil bad a certain 
influence on protozoan life, soils prevailingly siliceous being more favorable 
than calcareous soils. 

Individual fertilizer practices apparently exercised no particular action 
UfKm protistological fauna. Neither temperature nor osmotic pressure under 
dilfereni atmospheric conditions and in solutions of single fertilizing salts 
exercised suflicient influence to give characteristic and diverse views of pro- 
tozoa in different states of occurrence and m dilferent types of soil. Character- 
istic indications were evident only m rice held soils. Moisture appeared to be 
tbe most important factor in tbe growth of soil protozoa. In fact 17 species 
other than those found iu rice fleld soils were found m potable waters. 

Protozoa were found to be transported in soils principally by tbe movement 
of water. Tbe maximum development of protozoa in water occurred in June 
and tbe minimum in October. Of tbe species classified in general, 35 are as 
common m water as in soiL Tbe rbizopods apparently are in tbe majority. 
Tbe majority of tbe water forms observed in soil appeared to live a long 
period of tbe year in water, as m rice fields or in sewage Alter beds. In gen- 
eral there was no diflerence in tbe time of appearance of tbe same species under 
dlflerent conditions. 

Productive soils, W, W. Weik {Pkiladeiphia and London: J. B. Lxppincott 
Vo., 1922, 2. vd., ail., pp. AV fiys. 202 ). — This is tiie second enlarged edi- 
tion of tbis book (E. S. it., 43, p. 719), dealing with tbe fundamentals of suc- 
cessful soil management 

Soil culture in tbe light of present needs, T. Kemy {VeroffentL Landw. 
Hammer Uhetnprou., No. 2 {1922), pp. i-.^J). —Considerable information on tbe 
practical management of German soils in order to increase crop yields, includ- 
ing cultivation, fertilization, rotation, and general cropping practices, is pre- 
sented in tbis part of tbis publication. 

Soil cultivation studies, A. N, J. Beets {Proefsta. Vorsienland. Tabak 
IDutch East Indies], Meded. 49 {1922), pp. 70, Jigs, 9 ). — Experiments conducted 
on heavy and light soils to compare tbe results of cultivation by tbe so-called 
gebroessan, kuilen, and patjollen methods on tobacco crops are reported. 

In tbe gebroessan treatment the plats of soil are divided into parallel strips 
80 by 3 ft. By means of a patjol, an implement similar to a boe, tbe top 
6 or 6 in. of soil is removed and tbe subsoil cultivated to a depth of 9 iu. 
Tbe top soil is then replaced over tbe subsoil, except that tbe top soil from 
each strip is placed over tbe cultivated subsoil of tbe preceding strip. In 
tbe kuilen treatment tbe plats are laid off in similar parallel strips and tbe 
top 6 In. of soil removed from every second strip and placed upon tbe inter- 
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venlng strips. The subsoil Is then cultivated to a depth of 9 ia and allowed 
to dry for the proper period of time, corresponding to the wetness of the 
subsoil. The top soil is then replaced on the subsoil of those strips from 
whence it was taken, and the intermediate strips are similarly treated. After 
an entire plat has been so treated and dried it is leveled. 

A comparison on heavy clay soil of gebroessan, kuilen exposed for long and 
short periods, and kuilen filled in immediately after the subsoil was treated 
showed tliat kuilen is in general a better treatment than gebroessan for such 
soils. In wet years better r6‘sults were obtained by long exposiu’e of kuilen 
troatnient, while in dry years short exposure or direct filling in gave the best 
results. 

The patjollen treatment consists of cultivating the soil with a patjol 
without dividing it into strips or treating the subsoil and top soil separately. 
A study of several years’ duration indicated that for the lighter soils 
gebroessan treatment is to be preferred to either patjollen or kuilen. 

Experiments on soil covered with volcanic sand to compare plowing followed 
by gebroessan witli plowing followed by kuilen indicated that the latter 
process gave the best results on long cultivated soils. On new heavy soils the 
former treatment was best, owing to the fact that in the kuilen treatment 
too much of the raw subsoil was brought to tlie surface. 

Experiments to determine the influence of removing the volcanic sand alto- 
gether and of digging It under the top soil showed that the lati(T procH'SS gave 
the better results. 

Utilization of the waste heat of hot waste water from the cooling wells 
of steam power plants for the heating of soil to promote the growth of 
vegetables, IT. Balcke {Tech, Landw,, S Ko, 4 , pp, S9-92, figs, 6). — Ex- 

periments on the artificial heating of vegetable garden soil by means of the 
waste hot water from steam power plants are briefly tlescnbed. A marked 
improvement was observed in ttie growth of the vegetables in the heated over 
that in the unheated soils. 

Collected leaflets on manures and manuring {London: Min, Agr. and Fish- 
<'iics 1922, pp, lit, figs, 6), — TliLs publication summarizes a number of leaflets 
which have been published at various times by tlie British Ministry of Ag- 
riculture and Fisheries on manures, fertilizers, and lime and on their rational 
uses, with particular reference to British conditions. 

Possibilities in the use and preparation of concentrated fertilizers, 
W. H. Boss {Arncr. Fert. 57 {1922), No. 10, pp, $9, 40 , 64). — In a contribu- 

tion from tbe U. S. D. A. Bureau of Soils, an argument is presented for more 
extensive research into the use of concentrated fertilizers. Attention is 
drawn to some of the concentrated fertilizers, such as ammonium phosphate 
and ammonium nitrate, which are being yielded by modern processes. Tlie 
reduction in expense of handling and transporting fertilizers of high con- 
centration is also emphasized. 

Forty years’ results with fertilizers, F. D. Gakdner, G. F. Noll, and R. D. 
Lewis {Pennsylvania Bui. 175 {1022), pp. 23, figs. 10). — A summary Is pre- 
sented of the results obtained from exiierlments begun in 1881 with commer- 
cial fertilizers, barnyard manure, lime, and land plaster for a period of 40 
years (E. S. R., 37, p. 626). 

This experiment was begun on land in a rather high state of fertility, but 
the treatments giving the best results have hardly more than maintained the 
yields. The average yield of the untreated plats In the last 8 years has been 
only 57.6 per cent as great as in the first 8. These untreated plats have ap- 
parently reached a condition where the yields will remain practically the same 
except as influenced by seasonal conditions. 
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Phosphoric acid Is the first limiting factor in this soil, and until this element 
is supplied nitrogen and potash give little increase in yields. Ground bone 
has seemed but slightly, if any, better as a source of phosphoric acid than 
dissolved bone black. Potash alone has increased yields only slightly, but 
when added to phosphoric acid has given an increase of 29.6 per cent over 
phosphoric acid alone. Potash has been applied only at the rate of 100 lbs. 
of potash, or 200 lbs. of potassium cblorid on alternnle years. This is a much 
higher rate than can be recommended for the crops grown In this rotation, 
and the authors believe that half this quantify would have given as good 
yields. Phosphoric acid and potash without any nitrogen have given a greater 
net return than any of tl)G combination.s including nitrogen, and have iirac- 
tically maintained the fertility for 40 years. This is in a rotation including 
clover once in 4 years. 

Nitrogen at the rate of 24 lbs. per acre has not given profitable increases 
ill the yield of crops when used alone or in any fertilizer combination. In- 
creasing the rate from 24 to 48 and 72 lbs. in complete fertilizers caused in- 
creases in yields, except where animoniiiin sulphate was applied, but not 
enough to ofi'set the additional cost of the fertilizer. Sodium nitrate has 
slightly oiityielded dried blood and very much ontyielded ammonium sulpliate 
where tlie latter was applied at the highest rate. The low yields which have 
accompanied the use of heavy applications of ammonium sulphate have been 
due to the soil acidity induced by this fertilizer. 

Goniplote fertilizers, except wiiero heavy applications of ammonium sulphate 
have boon used, maintained the yields approximately as well as manure. 
Manure has been ap[)lied at rates of 0, 8, and 30 tons. The increase in yields 
from api)]yiiig more than 6 tons has not been in i)roportion to the amounts ot 
manure applied, indicating the economy of liglit applications. 

Lunit lime at the rate of 2 tons T>er acre once in 4 years and ground lime- 
stone at the same rate once in 2 years on plats receiving no commercial 
fertilizer or manure have each caused a slight increase in yield and in crop 
value. If each is compared with its nearest elieck the differoriees in the In- 
creases iu yields from these two forms of lime are insignificant. Burnt lime 
applied with 6 tons of manure lias caused a larger increase than where used 
alone. Aiiplications of 220 lbs. of land plaster on alternate years on jdats 
receiving iiothingel.se have not appreciably increased tiie yields. 

A rational system of fertilization for the residual soils of Pennsylvania is 
suggested. 

The s^bnkh of the “ koms ’’ or “ s^bnkh konfri ” [in KgyptL V. M. 
MossfJiu (Bifl. Tnsf. F^gypte S {J920-2J), pp, 75-02).-~The results of an investi- 
gation into the fertilizing value of the sfibnkh or manure from some 250 of tlie 
koms or moun<ls of rubbish, which gradually accumulate near Egyptian towns 
and villages during the course of destruction and reconstruction through the 
centuries, are reported. 

The s^hakh or koiifrl, as it is sometimes called, is a pulverulent substance 
used for manuring cultivated soils. It consists mainly of rubbish and In gen- 
eral has a low content of fertilizing constituents. This was found to vary with 
the locality, however, and in different strata of the same mound. The use 
of this material was found to result usually in some perceptible effect, either 
favorable or unfavorable on the soil. 

It is concluded that the koufrl may he profitably used on normal alluvial 
soils primarily as a nitrogenous fertilizer owing to its nitrate content, which 
was found to vary from traces to 3.5 per cent The content of ammoniacal 
nitrogen Is present In negligible quantities, and the organic nitrogen is also 
disregarded owing to doubt as to its subsequent nitrification. It is further con- 
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eluded that konfrl may be ased as a source of nitrogen, phosphoric add, and 
potash for all other Egyptian soils, but that these fertility constituents are not 
present in the quantities or proportions required for a balanced complete fer- 
tillsser. It is usually necessary to supplement the koufri with a nitrogenous 
fertilizer. Phosphoric acid soluble In ammonium citrate was found In koufri 
In amounts up to 1.3 per cent, and potash soluble In 1 per cent citric acid was 
found in amounts varying from 0.093 to 2.28 per cent 
Koufri always contains soluble salts In varying amounts, and It is considered 
advisable to determine their nature and amount before applying the koufri 
to some soils. 

Nitrification of filter press cake in the acid red clay soils of Porto 
Rico, .T H. RamIrfz (la. Plattfer, 10 (tm), Nn. ,1. pp. ^8^50, flffs, Studies 
conducted at the Porto Rieo Experiment Station on the nitrification of filter 
press cake in acid red -el ay soils are reported. 

Laboratory experiments on the nitrification of filter press cake Inoenlated 
with soil infusion and without inoculation showed that 15 tons of cake, which 
contained in all 723 lbs. of total nltrosren, did not at nnv time during a 3-month 
period produce more than 32 lbs. of nitric nitrogen. Of these 723 lbs. of total 
nitrogen, 9 lbs, were lost by denitrification. 

Nitrification tests of the cake in soil where the cake was added at the rate 
of 15 tons per acre indicated that the soil contained during the first four months 
more nitric nitrogen than the soil to which the cake was applied at rates of 
25 and 50 tons per acre. The excess of nitric nitrogen contained in the soil 
receiving the two higher applications over that contained in the first soil during 
the latter part of the experiment was not proportional to the amount of filter 
press cake applied In excess of 15 tons. 

Analyses of filter press cake showed that It contains more plant nutrients 
than stable manure. Tt is concluded that applications of from 15 to 25 tons of 
the cake per acre will give the best results on this acid red-clay soil, and that 
during the third month after application an increase in nitric nitrogen will take 
place. 

Canadian exocrfments with nitrite feHilizer (Chew, and Metall, Engfn., 
28 (192S), Vo. 7, p 810) — Oreenhouse experiments on the use of sodium nitrite 
on oats are said to have shown no evidence of injurv either to the germinating 
seedling or to the mature plant at anv stage when the nitrite was applied at 
the rates of 150 and 300 lbs. per acre The heavier applications gave the better 
results. These results are said to have been confirmed bv field testa. Sodium 
nitrite appnrentlv injured corn, beans, and peas, manv of these crops falling to 
germinate. There was less evidence of Ininry to potatoes. 

TNew nitrogenous fertilizer stndfesl (Arch, Flnikerindiffi. Nederland. Tndid, 
80 (1922). Nn. 50. pp. 957-960 ) — ^Experiments with garden and field crops on 
light and heayy clay and sand soils gave results Indicating that ammonium 
sulphate nitrate, urea, ammonium chlorld, aud synthetic or neutral ammonium 
sulphate are as effective as ordinary ammonium sulphate as sources of nitro- 
gen. Data on experiments with boengkil, sodium nitrate, and ammonium 
phosphate are also briefly presented, 

Ammoninm chlorld and nitrogenous fertilizers, L. Mattme (Ann. Aeole 
Natl Aar. mnfpeVier. n. /?er., 17 \m2^, No. 8. pp. 246-250).— Piet expertments 
with wheat to compare ammonium chlorfd with six other nitrogenous fertilizers 
ns a source of nitrogen are brieflv reported. The results showed that the 
ammonium chlorld compared quite favorably with ammoulum sulphate, am- 
monium nitrate, and calcium nitrate. The poorest results were given by 
calcium cyanamld. 
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Advantage of the use and production of ammonium bicarbonate for fer- 
tilizer purposes, W. Gltjud {Ghent, Ztg., Jf6 (1922), Nos. 92, pp. 69S-€97; 95, pp. 
715-717, flg. 1), — considerable amount of data on the value of ammonium bi- 
carbonate as a nitrogenous fertilizer is summarized. This material is said 
to be superior to the sulphate and chlorid of ammonium in that it does not have 
the tendency to produce a condition of strong mineral acidity in the soil, and 
in addition Its mechanical condition permits easy and uniform distribution. 
It has the disadvantage of being unstable, and different methods for preventing 
abnormal losses of ammonia during handling and use are outlined. The manu- 
facture of ammonium bicarbonate is also discussed, with particular reference 
to the advantage with which this may be taken up by the coke industry. 

Studies of the availability of organic nitrogenous compounds, 1, C. S. 
IloBiNSON. O. B. Wtntkr, and E. J. MnxKK {Jotir. Indus, and Engin. Chew., IS 
(1921), No, 10, pp. 9SS-9S6. Ho. 1). — Studies conducted at the IVTichijran Ex- 
periment Station to determine whether or not any relation exists between the 
chemical composition of certain organic nitrogenous compounds and the avail- 
ability of their nitrogen for plant nutrition are reported. 

It is conceded that inorganic compounds of ammonia and nitric acid consti- 
tute a class of immediately available material. On the assumption that the 
ammonifying power as distinguished from the hydrolyzltjg power of the al- 
kaline permanganate solution used in the studies is comparable to the action 
of soil agents, all amino nitrogen present in the form of a-amino acids and a 
portion of that nitrogen present as acid amids are added to the available 
class of nitrogenous compounds. 

Attention Is also drawn to another class of compounds which is called the 
potentially available class. It includes such substances as may be converted 
into members of the above classes, and consists of a portion of ilie acid amids, 
the peptids which can he hydrolyzed to amino acids, and primary and secondary 
amins. It is considered probable tliat the peptids form the great bulk of this 
class so far as ordinary fertilizing materials are concerned. 

Phosphoric acid and nitrogen fertilization questions with reference to 
the new ** fertilization system ” of Aereboe and Wrangell, P. Wagnek 
(Deut. Landw Presse, ^9 {1922), Nos. 52, pp. S55, S5G: 5S-54, pp. 361, 362; 
55-56. pp. S69, 370: 57-5H, pp. 379, 380; 59, p. 386: 60, pp. 392, 393; 61, pp. 
S99, JfOO). — The author reviews the theories advanced by Acrcboc and Wrangell 
regarding the substitution of potasslc-nitrogenoiis fertilization for potassic- 
phosphntic fertilization, especially on leguminous and hay crops on German 
soils, and summarizes the results of a number of experiments with different 
root, hay, leguminous, and other crops conducted on different soils at several 
German experiment stations to substantiate his conclusion that the high price 
of phosphoric acid is not sufficient justification for discontinuing phosphatic 
fertilization of crops. 

It Is further concluded that legumes are not capable of assimilating sufficient 
phosphoric acid from insoluble phosphates to make phosphatic fertilization un- 
necessary, and that such assimilating power of legumes for Insoluble phos- 
phates is not appreciably Increased by heavy nitrogen fertilization. 

The results summarized are also taken to indicate that fertilization with 
nitrogen alone will not produce unusual yields of legumes or meadow crops, 
and that heavy potassic-nitrogenous fertilization will not cause meadow crops 
to become so saturated with soil phosphorus that phosphatic fertilization is un- 
necessary. On the contrary, the results indicate that continuous fertilization 
with potash and nitrogen alone without phosphorus causes a gradual depres- 
sion of the clovers and grasses, apparently owing to a d(^ficiency in phosphorus. 
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It is further brought out that the sulphuric acid of ammonium sulphate will 
not make sufficient of the soil phosphorus available in ordinary agricultural 
practice to make phosphatlc fertilization unnecessary. 

The story of phosphate rock {Amcr, Fert., 57 (1922), Mo. 10, pp. 2S-S8d, 
figs. 25). — This is a detailed description and discussion of the occurrence and 
mining of phosphate rock and of its uses in manufacture, particularly of fer- 
tilizer. Considerable statistical data are included. 

Phosphate beds of the islands of Juan-de-Nova, Europa, and Barren: 
Their agricultural value, Erhakt (Bui, Boon. Madagascar, 18 (1921), III, No. 
3t, pp. 177, 118, pU. 2). —Analyses of phosphates from three Islands are pre- 
sented and briefly discussed. These showed that the phosphates from the 
island of Juan-de-Nova contain very little nitrogen, and that almost all of the 
phospl)oric acid present is insoluble in water. The phosphate from Europa 
showed the composition and characteristics of a typical unchanged guano. The 
agricultural value of the phosphates of these islands is considered to be open 
to question. 

Chemical composition of the i»liosphorite of the island of Juan-do-Nova 
(Madagascar), J. Oiicel (Bvl. licon. Madagascar^ 18 (1921), HI, No. SI, pp. 
167-t69). — Chemical studies of samples of the phosphorites of the island of 
Madagascar are presented and briefly discussed. These show a content of 
tricalcium phosphate of about 73 per cent and a free calcium oxid content of 
8.45 per cent. 

Acid phosphate production by the Lipman process. — I, ElTect of mois- 
ture content of sulphur-floats-soil mixtures on sulphur activities, J. S. 

JoFFE (Soil Sci , 11/ (1922), No 6, pp. J/79-J/8S). — Studies conducted at the New 
Jersey Experiment Stations on the effect of moisture content of sulpiiur-floats- 
soil mixtures on sulphur oxidation activities are briefly reported. 

These indicate that for ideal sulphur-oxidizing conditions the cultures should 
be started with a moisture content of 50 per cent saturation. After tiie reac- 
tion reaches a pTI value of 2.8 the moisture content should be gradually raised 
to a 60 per cent saturation. 

Experiments with Rhenania. phosphate, E. IIaselhoff and 0. Liehk 
(Landw. Vers. Sta„ 100 (1922), No. 1-2, pp. 21-SO). — Laboratory and fleld ex- 
periments with barley, rye, oats, and buckwheat to determine the fertilizing 
value of the phosphoric acid of Rhenania phosphate are reported. 

No marked difTerence was observed in the results obtained with Rhenania 
phosphate and Tliomas meal. Since none of the soils used had an acid reac- 
tion, It Is concluded that the favorable action of the Rhenania phosphate can 
not be attributed to soil reaction. 

Some recent views on the liming of soils, H. Wenholz (Agr. Qaz. N. S. 
Wales, S4 (1923), No. 1, pp. 1-13). — A summary is given of recent findings as to 
the influence of lime on soils, particular reference being made to experiments 
conducted in New Zealand. 

With reference to the apparently unprofitable use of lime in Australia, it Is 
concluded that the laboratory determination of soil acidity, lime content, or 
lime requirement under Australian conditions must be regarded as purely aca- 
demic, and that the advice given on the need for liming based on such deter- 
minations is largely empirical. It is further concluded that the present posi- 
tion calls for caution on the part of the agricultural chemist in the use of in- 
discriminate theories and recommendations concerning the application of lime 
until more accurate data from fleld experiments, which, incidentally, will con- 
sider the cost of liming, are available. 
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Use of a|^icultural llmo in Georgia, L. V. Davis {Ga, Agr. Col. Hul. til 
{1922), pp. 20, pgs. 5).*— Practical information on the use of linio on 0(H)rgiji 
soils is presented in this bulletin, which is based on the results of experiments 
conducted by the Georgia State College of Agriculture. It is stated that the 
majority of the soils need lime. Dolomitic lim(\s(o]io has Ixvn foniid to equal 
ordinary limestone in benefiting these soils, but gypsum is considered uneco- 
nomical. It is stated that lime should be applied after plowing and before 
harrowing. The experiments showed that a net profit was obtained from apply- 
ing lime to soils in which corn, cotton, oats, and pea-vine hay were grown In a 
rotation. 

Sodium fertilization experiments, A. A'olkart and K. Scttmttz {Landio. 
Jahrb. Schmeiz, S6 (1922), No. 1, pp — Experiments to compare the 

influence of straight potash fertilization by the use of potassium sulphate with 
that of mixed potassium and sodium fertilization by the use of kainit on the 
total yield, dry matter, and sugar <‘ontents of sugar beets are reported. 

The results imlicated that potassium has the greater influence on the compo- 
sition of beets, while the sodium influences the total yield and dry matter. The 
sodium in most cases had an unfavorable influence on sugar contcint. Since 
the cost per unit of potassium is about the same in the two salts, It is con- 
sidered more profitable to use the high grade potash salt as a potassic fertilizer 
for beets, potatoes, and other crops sensitive to sodium chlorid. 

The sulphur content of rain water, L, W. Eudman Sci , IJf (1922), No. 
ft, pp. SCtS-367) • — Tho results of analyses of samples of rain and snow taken 
for a period of one year at the agronomy farm of the Iowa Experiment Station 
to study (ho addition of sulphur to the soil in precipitation under actual farm 
conditions are reported. 

The data indicate that with a normal precipitation the total amount of sul- 
phur brought to an acre of soil was 14.80 lbs. With but few exceptions, the 
amounts of sulphur were fairly constant for each inontlq and no evidence was 
obtained that the sulphur content depends directly upon the amount of precipi- 
tation. It is believed that about 15 lbs. of suljihur per acre per annum will 
represent a generally correct figure for rural communities. 

The one conclusion drawn from this work is that under actual farm condi- 
tions the quantity of sulphur added to the soil per annum in the rain water Is 
not sufficient to overbalance the loss by drainage and cropping. 

Carbon-dioxid fertilization, E. Kikdfl {Tech Landw , S {1922), No. Jf, pp. 
H7-89, fJgf^. 4 ). — The results of so\(M-al dilTerenl experiments on tlie application 
of carbon-dioxid gas to soils growing different cnqis are briefly presented and 
discussed. These were in general favorable to the use of carbon dioxid for 
the purpose, and it is especially noted that carbon dioxid fertilization was 
much more effective than heavy treatments of the soil with stable manure and 
artificial fertilizers. When a soil was gassed and fertilized it was even 
more productive. It is concluded that treatment of a soil with carbon dioxid 
causes a better utilizatiou of soil fertility constituents by crops. 

Commercial fertilizers, K, IT. Rortnson {Oregon Sta. Circ. 31 {1922), pp. 

— Tuis bulletin contains general m formation regarding the selection, pur- 
chase, and use of commercial fertilizers in Oregon, briefly outlines the more 
Important provisions of the Oregon fertilizer control law, and tu'esents the re- 
sults of actual analyses together with the guarantied analyses of 57 samples of 
fertilizers and fertilizer materials offered for sale in the State during 1922. 
Brief reference is also made to the State lime law, and a table is given show- 
ing the different brands of gypsum and limestone sold in the State during 1922. 

45635—23 3 
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AGEICULTURAI BOTANY. 

[Carnegie Institution of Washington, report of] department of botani- 
cal research, 13. T. INTacDougal et al. (Carnegie Inst. Wash. Yearbook 20 
(1021), pp. fig. i).-“Tlie hivcstii;u lions carried on have been confined to 

the main fields of research to which attention has been devoted for several 
years. 

(Iroirth in tices, D. T. MacDougal. — On the basis of information obtained 
through the use of the deiidrograph in its perfected form (E. S. R., 46, p. 
24), a considerable number of generalizations are detailed herein. 

A new high-temperaturc record for growth, D. T. MacDougal and E. B. 
Working. — It has been found that growth in Opuntia may begin at 9° C. 
(48.2° F.) and extend to 58° 0. (136.4° F.), the latter point being higher than 
any previously recorded for the growth of Opuntia or for higher plants in 
general. Capacity for endurance of high temperatures would suggest the 
presence of low proportions of salts, giving decreased coagulation effects. 

Pliynical and chemical factors in the growth of asparagus, E. B. Working. — 
As a survey preliminary to a study of the chemical factors of active growth 
in plants, the hydration capacities of asparagus (both seedlings and shoots) 
were tested in a large variety of solutions by means of the auxograph. The 
commercial as])aragus fields of the San Joaquin Valley and of the Sacramento 
Islands were given considerable study. 

Root growth m relation to a deficiency of oxygen or an excess of carbon 
dtoxtd in the soil, W. A. Cannon. — Results are presented in formal detail as 
obtained from both recent and former studies on the relation of root growth to 
the aeration conditions in the soil. 

The acUon of vitamins, amino compounds, and salts on hydration, D. T. Mac- 
Dougal. — The supposition that the salts of the common metals which enter into 
nutritive solutions, as potassium, magnesium, sodium, and calcium, may find 
their chief importance in restricting, limiting, or defining hydration has been 
tested, and it appears that the hydroxids of the strong metallic bases limit the 
hydration of agar according to their position in the electromotive series. In 
testing the effects of salts of the common metals on swelling of the biocolloidal 
components, it was found that as chlorids, sodium, and potassium at 0.901 m 
caused greater hydration of agar than water, the swelling being greater in the 
potassium. At 0.0001 m, sodium, potuKsium, magnesium, and calcaim chlorids 
caused greater swelling than in water, the maximum swelling being in sodium, 
the next In potassium, and the least in calcium. 

The action of bases and salts on Inocolloids and cell masses, I). T. Mac- 
Dougal. — The supposition that the common metals which enter into nutrient 
solutions might find their chief importance in restricting, limiting, or defining 
hydration of the cell colloids led to a series of tests showing that the strong 
metallic bases when used at concentrations of 0.01 n do limit or restrict the 
hydration of agar according to their place in the electromotive series. The least 
swelling took place under the action of the strongest base, with rubidium un- 
placed. 

Effects of age and of the inclusion of salts on the heterotropic action of 
colloidal bodies of cytological interest, D. T. MacDougal. — Auxographic meas- 
urements of the swelling of sections of dried plates of agar and of gelatin 
previously described show that the relative enlargement of a colloidal body In 
its different axes will be determined largely by the unequal stresses which may 
be set up, as for example, when liquid agar or gelatin Is poured on glass and 
dried without shrinking in area. Tests of sections of plates of pure agar freshly 
made and a year old have been made, and the results are briefly detailed. 
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The significance of the data present(*d lies in tiie fact that living matter and 
the structures in the coll, to which so much importance in heredity and physi- 
ology is attributed, are bodies in a similar colloidal state. Their changes in 
form, increase or decrease, division, etc., are inevitably affected by the factors 
described. 

Biocolloids as mcMlyranes ; a new colloidal crU. D. T. INIacDougal. — Investiga- 
tions by the author, based upon the fundamental mechanism of enlargement of 
cells and the growth of organs, were concerned chiefiy with the Increases which 
the solid mass of the protoplasm undergoes l)y swelling as influenced by the 
nutrient salts, acids, hydroxids, amino compounds, and vitamins, and afford 
information which may be taken to apply chiefly to cells in the earliest stage of 
their development. 

In these experiments it was found that a mixture of agar, gelatin, and soaps 
and lipins in hydration and swelling afforded many parallels with the behavior 
of living and dead cell masses. As living matter may be safely taken to be 
made up cliielly of carbohydrates, albuminous substances, and soaps or com- 
binations of fatty acids with calcium, potassium, or sodium, the experiments 
have been extended to include a study of the influence of a mixture of these 
colloids on osmosiKS under conditions similar to those prevailing in the plant cell. 

In carrying out this purpose a new form of artificial cell or osmotic apparatus 
was devised, which has yielded some results of value in the consideration of 
the action of the living cell. Among the features of the action of this device 
are the operations which parallel those of plasmolysis and of adaptive adjust- 
ments of the living cell. 

Carhohydrat€-(uniuo-acid relation in the respiration of leaves^ H. A. Spoehr 
and J. M. McGee. — In order to pursue the investigations on the carbohydrate 
economy and respiration of chlorophyllous leaves with greater accuracy and 
economy of time, the experimental procedure here described was so modified 
as to employ largely electrical methods, the work being still in progress. 

The internal factor in photosynthesis, H. A. Spoehr. — Methods for the study 
of photo.syri thesis in land plants have been devised which made use of the 
electrolytic determination of carbon dioxid by means of absorption in solu- 
tions of barium bydroxld. A mass of evidence has been accumulated which 
sujiports the dictum that an essential role in the pliotosynthetic process must 
be ascribed to the protoplasmic activity of the colorless components of the 
chloroplasts. 

Anaerobic experiments with argon, W. A. Cannon and E. E. Free. — In pre- 
vious reports of this department (E. S. R., 40, p. 25), there were described ex- 
periments in which helium was used, instead of the more usual nitrogen, as the 
diluting gas in experiments with the growth of roots and other plant parts 
under partial anaerobic conditions. It was discovered that nitrogen and 
liellum did not behave exactly alike, the amount of oxygen necessary for 
growth being somewhat greater in the former case. It was suggested that the 
explanation of these effects might lie in the greater rapidity of diffusion of 
oxygen through helium tlian through nitrogen. Tests In which argon was 
used as a diluting gas indicate that this gas behaves almost the same as does 
nitrogen, this fact confirming the diffusional hypothesis within the limits of 
the tests here noted, as do also more limited tests noted In which hydrogen 
behaved about the same as did helium. 

Some aspects of metabolism in the fungi, B. M. Duggar. In the present study 
it is proposed ultimately to include forms which are diverse both in taxonomic 
relationship and in habitat or in effects. So far the organisms employed have 
been chiefly those Inducing disease in plants or decay in timber, and they in- 
clude 19 species belonging to the genera Aspergillus, Botrytis, Fusarium, Gib- 
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berella, Glomerella, Helminthosporlum, Peniclllium, Polyporus, Sclerotinia, and 
Sphaeropsis. The relation of the source of nitrogen to the growth of the 
various organisms employed was determined. 

Effects of certain sources of carbon and nitrogen on the production of acid 
by fungi, B. M. Duggfl r.— After the growth of the organisms in the cultures re- 
ferred to in the portion of the report above noted, the H-ion concentration of 
the remaining culture media was examined colorimetrically with a view to the 
utilization of such data in pointing out at least the direction of metabolism 
in respect to acidity or alkalinity of the by-products. Though it is early to 
make any specific assumptions regarding the significance of changes in H-ion 
concentrations, it is regarded as certain that the relative concentration of 
nitrogen and carbon sources, partial exhaustion of the media, temperature, and 
other factors are important in determining the reaction of the medium. 

Vitamin notes, H. W. Fenner. — In an attempt to aid in elucidating some of 
the problems arising in connection with a study of vitamins, a series of experi- 
ments was started, using albino rats as subjects, and investigating particularly 
the vitamin content of some of the commoner food vegetables, as tomatoes, 
carrots, sweet potatoes, and sprouted seeds of wheat and beans. 

Vegefation of a desert vaUey, P. Shreve. — Work on the vegetation and physi- 
cal conditions of the Avra Valley and adjacent areas was chiefly directed during 
the year to a study of the several soils which the area presents in connection 
with the plant population. 

History of growth in a Monterey pine as 7'ead front the longitudinal section of 
the trunk of a full-grown tree, T>. T. MaoDougal, H. von Schrenk, and F. 
Shreve. — Studies are recorded on the growth of a tree {Finns rodiata) 20 
meters (05.0 ft.) in height and about 40 years old. It is seen from the figures 
that between the heights of 4 and 8 meters this pine tree was growing at the 
rate of 2 meteivs per year, and between the heights of 8 and 14 in(*ttu‘s at the 
rate of 1 meter per year. The diameter growth of the last 5 years, like the 
lieight growtii, was greatly reduced, while the thickest rings of growth were 
made in the years which also witnessed the greatest growth in height. A seri- 
ous obstacle to the accurate determination of age by ring count noted in the 
present case is the alternation of thick and thin rings, or double rings. The 
nature of the latest of these accessory rings is established with certainty 
through dendrograph measurements made by MacDougal. This growth oc- 
curred in the fall of 1918, following a 3-day rain of 5 in. in mid-September, 
and has been detected in several trees and a large number of stumps by use of 
the Increment borer. * 

Carbon-dioxid-supplying power of the air, B. E. Livingston. — Tlie results are 
given of preliminary experimentation here briefly outlined Indicating that, as 
in the case of the evaporating power of the air, the carbon-dioxid-supplying 
power depends upon two component conditions, namely, the partial pressure of 
the gas (corresponding to the vapor pressure deficit for evaporation) and the 
velocity of air movement over the standard surface. 

Comparative rates of water evaporation from different kinds of surfaces, B. E. 
Livingston.— To Increase Information on this subject, pans of water were em- 
ployed with several forms of porous-cup atmometers in a series of observations 
made at Tucson, Ariz., in the summer of 1921. The results support the con- 
clusions previously reached, and the white porcelain sphere remains the roost 
satisfactory form of atmometer for the careful study of the evaporating power 
of the air, at least aside from the influence of sunshine. For less detailed and 
less precise studies, open pans of liquid water and nonspherical porous cups 
have their adaptations, and the Bates cloth-wlck atmometer (which was in- 
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eluded in the tests iiere considered) appears to be satisfactory for roughly gen- 
eral comparisons and for the ecological and forestry work for which it was 
devised. From the tests indicated it appears that, in the absence of direct 
sunshine, sugar solution evaporated at a rate less than 10 per cent lower than 
the rate at which water evaporated under the same conditions. This Is in 
accord with physical theory. Another point brought out, however, was that 
when both pans were exposed to direct sunshine the sugar solution evaporated 
considerably more rapidly than did water. 

Report of the e.Yperiifnent station for plant physiology for 1020 and 
1921, IldsTEKMANN {Ber. Hbhcr. Cart. Lehraml, Bcrlin-Dahlcm, 1920-1021, 
pp. 9S-12U UG- 6'). — This report includes, under scientitic researches, accounts 
of studies on the testing of recently Instituted protective measures against 
apple mildew and on the overwintering of spores of the causal fungus {Podo- 
ifphaem leiicotricha) ; resistance of strawberry plants to MiicoHphacrGlla 
fragariae; control of cruciferous fiiiger-and-toe {Plasmodiopliora hrasswae) ; 
Uspiiluii as a successful spray for a rot of onion sets; the biology, hosts, and 
control of nematodes, notably licit rodcra Huiicicola ; i)arthciiocari)y in i)oui' 
varieties; carbon dioxid as fertilizer, 1920; charcoal as a carbon source In 
plant culture, warm and cold miiev baths in llie forcing house; cultures under 
electric illumination ; intiuence of sunlight and shade on the anatomy of Prunns 
verasus; and “Azotogen ” (legunje bacteria) inoculation research. 

Agricultural botany, theoretical and practical, .1, TEUcavAL {London: 
Duckworth d Co., 1921, 6. cd., rcr., pp AIV-\-S39, figs. 210 ). — This work, pre- 
viously noted (E. S. 11., 44, p 194), has been revised throughout. 

Riochemistry : A study of the origin, reactions, and equilibria of living 
matter, B. Mooim {London: Edward Arnold, 1921, pp. figa, 0) — This 

hook, dealing intensively with certain properties of living matter, is designed 
not to serve as a general textbook on the subject, but to furnish a ponit of 
view and information regarding the origin, reactions, and balances of living 
matter, and to deal in a fundamental manner with the physiology of living 
beings. 

The feeding power of plants, A K. Davis, T>. K. Hoagland, and 0 B. 
Eipman {Scic 7 ice, 57 {19LD, No. U71, pp. 299~301).-—A criticism is givtai of a 
previous pajier by Truog (E. S. K., 48, p. 25). 

Germination in its electrical aspect, A. E. lk\i\Ks {London: (Icorge Rout- 
jedge <f Koa.s’, l.td.; New York: K /^ Dutton d Co., 1921, pp. XXJA-lSo, Jigs, 
138 ). — This book purports to give a consecutive account of the electro-physio- 
logical processes concerned m development from the formation of the pollen 
grain to the complete structure ot the seedling, together with studies in eleetro- 
pliysiology. 

The germination of green seed, G. Lopuiore {Sta;:!. ISprr. Agr Hal., 5S 
{1920), No. 10-11, pp. 4U-lfl8 ). — An account of studies on greening in plant 
parts, particularly seeds, suggests that the supposedly corresponding Meudeliaii 
character may come to have considerable practical importance. 

The behavior of [plant] cell membranes toward iron salts, L. Rosen- 
THALER {Ber. Dent. Pharni. OcsclL, 31 {1921), No. 1, pp. 27-30). — Experimental 
data and theoretical considerations are presented. It is noted that certain 
plants washed after removal from an Iron clilorid solution and exposed to 
potassium ferrocyanid and dilute sulphuric acid take on coloration in tlie roots 
only. 

The external [cell] layer of plants, L. Rosenthaleb and F. Kolle {Ber. 
Deut Pharm. Oesell., 31 (1921), No. 9, pp. ^4M5,?).“--C^oncluding from the above 
work that a fundamental difference probably exists between the outer cell 
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layer of aerial and that of subterranean parts of plants, the authors attempted 
to demonstrate such a difference. They conclude from the data as briefly indi- 
cated that capability for becoming wet is a condition to the uptake of liquid 
and contained solute. The cuticle of the roots examined Is pervious in this 
sense. 

Salt effects in bacterial growth. — III, Salt effects in relation to the 
lag period and velocity of growth, J. M. Sherman, O. E. Holm, and W. R. 
Albus {Jour, Bact,y 7 (/.W), No. 0, pp. 583-^88^ figs. 5).—* In the present 
section of this work (E. S. R., 48, p. 432), media adjusted to a reaction of pH 
5.4 were used. 

It is claimed on the basis of the data as tabulated that the accelerating 
effect of certain salts upon the growth of Bacterium coli is due primarily to an 
increase in the velocity of growth of the organism during the period of maxi- 
mum multiplication. The same salts usually also increase the accelerating 
effect by decreasing tlie duration of the preliminary latent period. 

Physiology of stomata of Kiimcx paticntia, J. D. Sayius {SciencCf 67 
(7923), No. 7468, pp. 205, 206 ). — summary is given of observations made on 
the behavior of the stomata of R. patientia. 

It was found that the stomata closed completely at night, checking water 
loss from the intercellular spaces of the leaf. When open, the stomata modi- 
fied the rate of water loss in proportion to changes In their perimeters and not 
to changes in their areas. Light is the most important environmental factor 
of stomatal action, while acidity and the amount of water in the guard cells 
are two Internal factors concerned in stornatal movements. The guard cells 
are said to contain green plastids which are structurally, physiologically, and 
genetically different from the chloroplasts of the mesophyll. Tlie starch-sugar 
change in the guard cells is considered an equilibrium reaction, and the point 
of equilibrium Is shifted by changes in acidity. The series of changes which 
result in the opening of the stomata is said to be as follows: 

In the morning light changes the acidity of the guard cells, and this change 
in acidity makes conditions more favorable for the hydrolytic action of diastase. 
The diastase in the guard cells changes the starch to sugar, and the forma- 
tion of sugar results in an Increase in the osmotic pressure of the guard cells. 
Water enters the guard cells from the epidermal cells, which do not change 
in pressure, and causes them to swell. The swelling of the guard cells causes 
them to open because the thickened cell wall around the pore stretches less 
than the thinner i>arts of the cell wall. 

'Studies on pollen, HI, F. M. Andrews (fnd. Acad. Sci. Proc., 1920, pp. 156, 
156 ). — Since the appearance of the author’s preceding contribution on this sub- 
ject (E. S. R., 43, p. 328), the number of plants whode pollen has been studied 
has been increased from 435 to 540. In case of each the author has used cane 
sugar solutions of 1, 5, 10, 15, 20, 30, 40, 50, and GO per cent strength. Some 
details are given. Only one plant showed a branching pollen tube. 

The effect of centrifugal force on plants, P. M. Andrews (Ind. Acad^ 8ei. 
Proc., 1920, pp. 143-145 ), — ^Experiments with centrifugal force applied to plants 
during early growth (E. S. R., 43, p. 327) show that noticeable differences may 
develop if the intensity is notably high. 

The effect of aeration on plants, P. M. Andrews (Ind. Acad. 8oi. Proc., 
1920, pp. 147, 148 ). — In experiments here reported Avena sativa showed con- 
siderable Increase of root stature and dry matter with aeration. A like In- 
crease with an advance in earliness of flowering due to aeration was noted 
in the case of white mustard, peas, buckwheat, and sunflower. Confirmation 
and extension of these results were obtained by E. G. James, working with 
lettuce. 
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Falling foliage, M. T. Cook {Phytopathology ^ 11 {1921), No. 8, pp. 387-^39 ). — 
A brief description is given of the effect of low temperature, sun scald and 
drought, spray injuries, and weak trees from any cause, as shown by the falling 
of the foliage. 

Do plants exhibit senescence? J. H. Priesto<:y {Jotir. Bath and West and 
South. Counties Soc., 5. ser., 16 {1921-22), pp. i6-56). — Intiuencod by the work 
of Benedict (E. S. R., 34, p. 222), the author lias apriroached from a somewhat 
different standpoint the question of senescence in plants, with results indicated 
in some detail and summed up as somewhat indecisive but suggestive. 

The scientific fundamentals of plant breeding, E. Battr {Die Wissen- 
schaftlichen Grundlagan der Fflanzmzuchtung. Berlin: Borntraeger Bros., 
1921, 1.-2. cd., pp. yiIJ+115, ph. 6, figs. [.9]). — The three sections of this hand- 
book (for farmers, gardeners, and foresters) deal with variation in plants, its 
causes and laws; the biology of reproduction; and general principles of 
breeding. 

Mutants and hybrids, L. Bearingixfm (Ann. Sci. Nat. Bot., 10. ser., 3 {1921), 
No. r>~6, pp. I+JXXI). — This is chiefly a critical and bibliographical examina- 
tion of evidences bearing upon the cliaracters, nature, and relations of mutants 
and hybrids. 

A note on the probability of an interr<dation between the length of the 
stigma and that of the fiber in some forms of the genus Gossypium, 
R. PiiASAU (Agr. llcHearcli hist., Pusa, Bui 1S7 {1922), pp. 7, pis. 2). — It ap- 
pears probable, from the results of the work here described, that a dependable 
interrelation exists between the length of the fiber and that of the stigma in 
cotton. The length of the fiber is held here to be a dominant character. 

Rubber content of North American plants, H. M Hall and F. L. Long 
{Carnegie Inst. Wash. Pub. SIS {1921), pp. 65, pis. 3 ). — A somewliat full account 
is given herein of preliminary investigations bearing on Anuu’ican rubber 
resources, parts or phases of this or related work having bt^n previously noted 
(E. S. R„ 42, p. 148; 45, p. 380; 40, p. 42). 

The species examined were mostly latex plants, especially species of 
Asclepias and Apocynum, the present work being a continuation of earlier 
studies on native shrubs. Of about 225 North American speci(‘s examined, 
about 6 shrubs and 16 laticlferous herbs are considered worthy of further 
attention. 

Though the researches of earlier workers in these genera sliowed but little 
rubber, later examinations of other species and ecologic and genetic forms 
gf tlie same species showed miuh larger percentages. The acetone-benzene 
method of analysis was employed. The dry-weiglit percentages reported are, 
therefore, for rubber, practically free from resin or otlier impurities. 

The species reported as of special interest are all i)erennials, some growing on 
land not at present utilized, springing rapidly from seed and root, and sup- 
posedly capable of giving several crops per year, which could be handled almost 
entirely by machinery. Percentages are often high in association with vigor 
of growth, and in some cases show Increase with age. The amount of rubber 
varies apparently with species, races, strains, and varied or changing ecologic 
conditions. Usually leaves exceed stems or roots in yield. An exception is 
noted in Asclepias subulata, the stems of which contain from 2 to 0.4 per cent. 

A marked variability in the wild plants, and the number of species involved, 
indicate that strains with a higher rubber content than any thus far dis- 
covered could be developed by breeding and then perpetuated either by using 
pedigreed seed or by vegetative reproduction. 
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Experimental errors of field trials under Mauritius conditions, M. Koe- 
nig (Mauritius Dept. Ayr., Sci. xS’cr. But. 7 (1922), English ed., pp. 12, pis. 5 )> — 
The errors incident to the row method of experimentation were studied with 
sugar cane, sweet potatoes, and cassava. 

Consideration of the data recorded indicated the row plat to be satisfactory 
for variety trials, but liable to errors of similar magnitude as the rectangular 
plat method. The probable error of single row jdats, 100 to 150 ft. long, varied 
somewliat with the crop, averaging ±7 per cent for sugar cane, ±8 per cent 
lor sweet potatoes, and ±3 per cent for cassava. Four or 5 replications are 
considered necessary to obtain an accuracy of ±3 to ±4 per cent. Greater 
acciiracj' may be obtained from a number of rows 100 to 150 ft. long in differ- 
ent parts of tlie field than by increasing the row length. The growth of a 
homogeneous crop on a field before conducting experiments is advised as 
a lest for homogeneity. The errors common to the row method should be 
considered betore placing any significance on observed diflerences between 
varieties compared thereby. 

Bibliography of .standardization of flcld experiments (dour Auicr. 
Agron., J5 (1923), Ao. 1, pp- 33-1/0 ), — Gne liundred and fifty-five titles are listed. 

f Report of field crops work in the Philippine Islands], A. Huinandcz 
(BhiUppiue Agr. Ecv., 15 (1922), No. I pp. 31/,- 320, 325-329, 332-33/,, 335, 336, 
337-339 ). — Experiments conducted at the se\eral stations In 1321 included 
breeding work and varietal, fertilizer, and cultural tests with rice; breeding 
work and varietal and fertilizer trials with sugar cane; propagation and seed- 
bed studies and \arietal, selection, curing, and shade-crop tests with tobacco; 
and various tests willi miscellaneous field crops. 

Rice stored in liasKots lost 44.5 per cent in germination, in cans 03.7, and In 
gunny sacks 55 per emit. Wliere water \vas kept 15 cm (5.3 in.) deep, with 
a gradual increase as the plants grew taller, only a few Aveeds, largely Gyperus 
spp. and Ipomocd repians, developed. With water from 0 to 5 cm. in depth 
numerous species appeared, and four weedings were required. 

Toliacco seed in a sliaded seed bed germinated earlier and better than that 
seeded in an open seed bed. One part of formalin to 50 parts of water used 
as a drench in the seed bed checked fungus and Aveeds. Neitlier corn nor 
cassava made desiralile shade crops for the production of wrapper. LeaA^es 
wilted in tlie sun became spotted, lifeless, and brittle after 20 days in the 
(*uring shed, and had no uniformity of color, while those placed in the curing 
slied just after priming were more or less uniform in color and cure, and were 
llcxible and without spots. 

The starchy type of Cebu corn yielded more grain than the flinty type per 
unit area, and had more large kernels. Fifteen per cent of the flinty kernels 
were destroyed by weevils, 31 per cent of the intermediate type, and 54 per 
cent of the starchy type. 

[Report of field crops work in Rhodesia, 1921—22], 11. G. Mundy (Rho- 
desia Ayr. Jour., 19 (1922), Nos, 5, pp, 536-51,7, 583-587, pis. 2; 6, pp, e56-6()S, 
094-701, pis. 4)- — "Tbe continuation of work with field crops at Salisbury, Gwebi 
(E. S. R., 47, p. 32), and Bulawayo Experiment Stations Is reported as hereto- 
fore. 

[Experiments with barley and oats], L. Fousbeiig (Landtmannen, 6 (1923), 
A’o. 4y PP- 53-55 ). — The results of experiments to ascertain the relative yielding 
capacity of barley and oats grown alone or lii mixtures are reported in tables 
and discussed. The Avork was carried on each year from 1914 to 1922, Inclusive, 
at Alnarp, and in nine years, from 1911 to 1922, Inclusive, at Barsebkek. 
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At Alnarp for the entire period of nine years barley produced 15 per cent 
more grain by weight tlian was produced by oats, while at Barsebilck the cor- 
responding difference was only G per cent. It is pointed out that barley 
outyielded oats to the greatest extent during years of low rainfall and sunny 
and warm summer weather. During the seasons of heavy rainfall with cloudy 
and cool summer weather oats produced the larger yields of grain. On a hull- 
free basis, regarding the liull of barley as constituting 11 per cent and that 
of oats as constituting 25 per cent of tlie kernel, barley outyielded oats to an 
even greater extent tlian wlien the comi)arisoii was made on the basis of the 
ordinary grain. The avera,ge yields of straw were practically the same lor 
The twai crops. 

Wlieii the crops were grown mixed tlie yields of grain and straw were 
about an average of the resulls secured when each crop was grown alone. 
Two seed mixtures were used, the (Uio consisting of equal parts and the other 
of two parts of hurley to one part of o;its. The product of the mixture of 
(‘qual pai'ts was found to contain about GO per cent of barley and 40 per cent 
of oats, and that oi the two to one mixture about 75 per cent oi barley and 
25 per cent of oats. It is concluded that barley is the more reliable crop in 
the regions the experiments were conducted. 

[Kxpeviinonts with spring wheat and biuTeyl, h Fousr.i.ao {JAin(U)nunncn, 
6* {li)23). No, 5, pp (>o G7). — Exix'riments to (leterinua^ tlie relativi^^ yielding 
capacity of sjiring wlieat and barley were conducted at Alnarp from 1914 to 
1922, inclusive, and at Hviderup from 1915 to 1922, inclusive, with the exception 
of 1917. Two \arietie.s of wlieat, Kolben and Extra-Kolhen, and two varieties 
of hurley, IhaiU'ess and Gull, were compared. 

In the experiments at Hviderup, Kxtra-Kolben wheat outyielded Kolben, 
the parent variety, in grain production by an average of 9 per cent, while the 
straw yield of the two varieties stood about eiiual. Tlie two varieties of barley 
gave eijual yields ol grain, hut Princess gave an average yield of straw about 
20 per cent greater than that of Gull. The average results for seven yeai*s 
sliow that the varieties of barley, as compared with Extra-Ixolhen and Kolben 
wheat, yielded 2T and 32 per cent more grain, respectively, and that the wheat 
varieties, as compared with Princess and Gull barley, yielded on the average 
IG and 51 per cent more straw, respectively. 

The results ol)taiiU‘d on tlu* (‘xperiuient tield at Alnarp, while not quite 
the same, bore out the same general conclusions as to the yielding capaeity 
of the two varieties of wheat as well as to the comparative grain- and straw- 
producing capacity of the wheat and barley varieties. A discussion of the cost 
of production of spring wlieat and barley and of the values of grain and straw 
produced points out that spring wheat gave the more profitable returns by 
about $2.70 per acre. 

The grasses of the Concordia region, Kntre Rios, L. K. I^akoiu {Rev. 
Racult. Agi'on. y Vet. Ruvnos Aires, 4 (1022), No. 1, pp. 24-102, figs. 5).— An 
enumeration of the species of Gnimlneae found in tlie vicinity of Concordia, 
Entre lilos, Argentina, with descriptive keys. 

The pollination and fertilization of some pasture legumes with a view to 
their improvement, O. O J0uaENSEN (K. Vet. og Tjan<lhoh0j8k. [Copenhagen], 
Aarsskr. 1921, pp. 218-244, fig^s. 2). — Pollination experiiiients showed Medtcago 
lupyUna and AnthylUs vulneraria to be self-fertile. M. saliva is seif-fertile, 
but the flowers must be tripped either automutlcally or by insects. Lotus tenui- 
folius produced considerable seed after self-fertilization. Tnfoliwn pratense. 
T, repenSf T. hybridxim, L. cormculatns, and L. uUginosus are self-sterile, de- 
pending on insects for pollination. Hybridization was not accomplished 
between 7\ pratense, T. repens, and T. hyhndum. Bumblebees can pollinate all 



m 


EXPEEIMENT STATIOK KECOBD. 


[Vol.48 


the above species and are the chief pollinators of T. pratense. The honeybee 
(Apis melUfera) can pollinate T. repens and T, hyhridum^ and while It can not 
reach the nectar in T, praiense, it is an important pollination factor. 

With encaged honeybees 26 per cent of the flowers on 100 clover heads bore 
seed, whereas 40 heads under natural conditions had 64 per cent of flowers with 
seed. In M. miiva the honeybee obtains nectar without tripping the flower. 
However, 58 trii)pings apparently caused by honeybees were observed between 
June 15 and 20, 1917. Solitary bees, such as Megachile, are held of high im- 
portance in pollination, especially of il/. sativa. 

Inoculation in the growing of legumes, P. W. Allkn [Washington Voh Sta. 
Pop. Bui. 122 (iy2S), pp. 10, fUjH. 6‘).— A practical discussion of the merits and 
methods of legume inoculation, with the experiences of farmers with cultures 
sent out by the station. Since 1916 cultures have been supplied for the inocula- 
tion of 49,163.5 acres, principally of alfalfa, beans, clover, peas, sweet clover, 
and vetch. 

[Kxperimeiits with Orimni and Cossack alfalfa in Swedenl, H. Wittb: 
[ISveriges Utsadesfor. Tidslr,, S2 (1922), No. 5, pp. 267-279, fig. 1). — The results 
are reported of comparative tests of a number of European alfalfa strains with 
American Grimm and Cossack alfalfa, conducted from 1920 to 1922, inclusive, 
at Svalof and at several other points in Sweden. The European strains, 
which were from Hungary, Italy, France, and Sweden, the Swedish strains 
including a Svalbf hybrid of blue-flowered and yellow-flowered afalfa, were 
compared with Grimm and Cossack alfalfa from seed produced in Minnesota 
and South Dakota, respectively. 

The Grimm seed secured ajipeared to he of two different strains, as indicated 
by a consistent difference in yielding capacity. The American varieties were 
fully equal in production to tlie best European strains in the test, and it is 
concluded that both varieties are of value for Sweden. 

A new variety of barley with striking characteristics, K. S. IlOR (Science, 
55 (1922), No. 1J/2S, p. S7H). — A six-row barley, discovered by J. ]\I. Mack, of 
Pall Brook, Calif., and termed “ Mack Branched,*^ is characterized by an in- 
creased number of nodes with an irregular shortening of internodes, capacity 
to branch and to produce roots at any node, and a possibility of vegetative 
propagation. Although the new form itself is apparently without agricultural 
value, the branching and cold resistant characters may be used to advantage 
by hybridization with some of the commoner types of cultivated barley. 

Many-noded dwarf barley, H. V, Hartan and M. N. I'ope (Jour. Heredity, 
15 (1922), No. 6, %}p. 269-273, jflgs. — A barley plant with many extremely 
short internodes and an abundance of fine leaves was found in Mesa, an agri- 
cultural variety of Hordeum distichon nudum. The plant was very short with slow 
development, and many of the 17 culms were branched near the base. The 
other peculiarities of the plant and its progeny are described and illustrated. 
No dwarf characteristics were found in the Pi of hybrids betwoi^n Baku, Man- 
churia, Utah Winter, and Nepal, and the dwarf barley, but in the Pa generation 
normal and dwarf forms segregated in a ratio of about 8 :1, indicating that the 
dwarf character is a Mendellan recessive. Pew dwarf plants (E. S. R., 42, p. 
133; 47, p. 825) have been reported In barley. 

Fertilizer experiments with cotton, J. T. Williamson and M. J. Funchebs 
(Alabama l^ta. Bui. 219 (1923)^ pp. 28, fig. J ). — Fertilizer practice for cotton on 
the distinct soil divisions of Alabama is recommended on the basis of 226 
local cooperative fertilizer tests (E. S. R., 31, p. 40; 41, p. 335; 43, p. 233) 
with the crop. The least returns from commercial fertilizers were obtained 
on Black Belt soila 
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Sodium nitrate returned better profits than cottonseed meal in all sections of 
Alabama and is recommended in each of the formulas. Early applications were 
found to pay better than late applications. The returns from all fertilizers, ex- 
cept sodium nitrate, were reduced after the advent of the boll weevil. 

The gray soils over yellow subsoils of southeast Alabama require consider- 
able potash and relatively little phosphoric acid. All red soils, gray soils 
with red subsoils, and, in the southwest part of the Lower Coastal Plain, gray 
soils with yellow subsoils need less potash than the gray soils of southeast 
Alabama. The response to phosphoric acid on these soils is relatively low. 
The fertilizer needs of the Upper Coastal Plain are very similar to those of 
southwest Alabama. In this division sodium nitrate produced especially good 
results. 

Soils of the Piedmont and Appalachian Plateaus responded well to sodium 
nitrate and acid phosphate, but their potash needs were comparatively low. 
The gray or yellow chert-free soils with heavy yellow subsoils of the Lime- 
stone Valley regions need much potash and give a good response to acid phos- 
phate and sodium nitrate. Sodium nitrate produced greater returns on the 
red lands of the Limestone Valleys than on any other soils of Alabama. A 
strong need for phosphoric acid and a low potash requirement is indicated. 
Acid phosphate was used to its best advantage on the Highland Itim, and a 
moderate amount of potash returned good profits in this area. 

The culture of Egyptian cotton in Arizona, P. \ uilllt {La Culture da 
Coton Egypiicn dam VAruoua, [Dakar: (joiivl, (jvn. A(nque Occident. FrangA 
Paris: Fmile Larosc, pp pis. 8). — ()hs<Tvations on tlie growing of 

Egyptian cotton in Arizona are given in detail, including a historical ac- 
count, notes on the geography of Arizona and on tlie Salt River Valley and proj- 
ect, the characteristics of Pima cotton, and factors involved in the jiroduction 
of the fiber. 

Studies of manila hemp, M. Halama {Fascrforsvlmng, 1 (1021), No. S, pp. 
169-J90, pis. 2, figs 11). — Rotaiueul notes are given on t]i(‘ libers of the gemi.s 
Musa ; the development histories ot the libers ol M. tc,vtihs, M sapicntuni, 
and M. cavendishii are outlined; and a discussion is presented concerning the 
origin of the commercial fibers, tlieir cell structure, and tlieir differentiation in 
fabrics. 

Value of the hemp plant for investigating se\ inheritance, W. S. Mal- 
LOCH {Jour, lleiediiy, 13 {1922), No. 6, pp. 271-23J, figs. 7).~---This conlrihntion 
from the University of Illinois enuujerates tlie merits and demerits of the genus 
Cannabis for the purpose indicated. 

The improvement of peanut culture (t Avant-Pto)els surVAmdliora- 

Hon de la Culture de h'Aratludc. f Dakar: Court (Urn. AD'lqnc Occident. Prone.] 
Paris: Emile Larosc, 1922, pp, 112, pis 6, figs. /()).— This brochure includes 
Peanut Culture in the United States, by P. Ammann and G. Denis (pp. 7-77) ; 
The Improvement of Peanut Culture in Senegal, hy Y. Henry (pp. 79-87) ; and 
The Prospectus for a Peanut Experiment Station in Senegal, by G. Denis (pp. 
8 ^ 111 ). 

Possibilities and requirements of potato culture on peaty soil, 11 Witte 
{Svenska Mosskulturfdr. Tidskr. 37 {1923), No. 1, pp. ^-36. figs fi).— This 
article, representing a paper presented at the meeting of the Swedish Moor 
Culture Association held in November, 1922, discusses briefly the history and 
present status of potato culture in Sweden, and reviews in the light of their 
bearing on the subject considered the results of a number of experiments con- 
ducted at different times in various localities. 

It is shown that moor soils as compared with sandy and clay soils produce 
profitable yields of potatoes, that frosts early in the fall affect the returns, 
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and that tubers grown on moor soil may have good keeping qualities. It is 
pointed out further that liming these soils may not produce an increase in 
yield, while the application of sand or clay on moor soils and of sand on peaty 
or boggy soils tends to produce better crops, and that for successful potato 
culture moor soils should be drained at least to a depth of 40 in. Attention is 
called also to results of experiments on moor and bog soils indicating the value 
of nitrogenous fertilizers, especially sodium nitrate and barnyard manure, for 
potatoes on such soils, although they may be rich in nitrogen. Likewise It is 
shown that planting potatoes on these types of soil about May 8, when the soil 
temperature at a deptii of about 8 in. ranged from 0.5® to 7° C. (43.7 to 44.6® 
F.) gave the best yields, and tliat medium sized potatoes were preferable for 
seed. 

Tlie results of variety tests are presented in tables giving yields of tubers 
and starch, and indicating that in general the early varieties gave the best 
returns. Results are reviewed also to show that seed tubers r)i*(alucCMl on 
moor or peaty soils, as compared with those grown on sandy soil, are likely to 
give the better yields when planted on sandy soil, while on moor soils the 
ditferenee in yielding capacity does not seem to be so significant. 

T)ie general conclusion is drawn that potato culture on peaty soils and es- 
pecially on moor soils, if not in locations subject to frost injury, has great 
])ossihUities and promises high or at least satisfactory yields of potatoes roi 
leeding jiurposes, provided the soil is adequately drained, prepared, and fer- 
tilized, seed of good (luality and of suitable early varieties is [ilaiited at the 
proper time, and the necessary cultivation is given. 

A study of proso, S. Lewjcki {Pam. Pansi, hhst. Naitk. Go'^fC Wirjsk. Pula- 
icach (3/c’m. hist. Nail Polonam Evon. Rnm!e Pulaivy), 1 {,1021), A, No, 2, pp, 
W3-200, f((] 1 ). — The observations citt'd iiidicaie tliat in Poland, pi'oso {PanP 
cum miluivcim) is ordinarily sell-fertilized. TTie viscosity of tlie pollen is 
said to he such that any cross-fertilization found is due to insects, and not to 
the wind. 

Sugar cane experiments in the Leeward Islands, 1910—20 and 

1920—21, A. E. OoiJ.KNs LT M.. (HV%sf fvdiea Imp. Dept. Agr,, lAVtraul DL 
i^ugar^Cane E.vpis., 1919-20, pfs 1~2, pp. 57; 1020-21, pp. 1^3 ). — Reports are 
made on experiments with varieties of sugar cane in Antigua, St. Kitts-Nevis, 
and Montserrat similar to and continuing earlier work (E. S. R., 45, p. 434). 

The leading plant canes in Antigua were B. 6308, with 23.1 tons of cane and 
5,100 lbs. of sugar per acre in 1910-20, and B. IT. 10(12), with 18.1 tons of 
cane and 4,070 Ihs. of sucrose iii 1920-21. Sealy Seedling plant cane, with 
6,410 lbs. of sucrose, led tlie 7 varieties grown during 20 years. B. 3922, with 
14.4 tons of cane and 3,350 lbs. of sucrose, led ratexms in 1919-20, and B. PI. 
10(12), with 15.8 tons of cane and 3,160 lbs. of sucrose, in 1920-21. Scaly seed- 
ling led the ratoons tested during 19 years, with an average of 3,430 lbs. of 
sucrose. 

In both seasons B. H. 10(12) averaged first among the plant and ratoon 
canes on St. Kitts. D. 216 and B. 6308 in 1019-20, and I). 6388 and B. 6450 in 
1920-21, led plant canes on Nevis. B. H. 10(12) in 1919-20, and B. 254, A. 2, 
and Sealy Seedling in 1920-21, produced the most sucrose of the plant canes 
tried on Montserrat. 

The results of fertilizer experiments at St. Kitts showed profitable returns 
from the continuous application of pen manure and nitrogen as ammonium 
sulphate. In the absence of pen manure the most profitable results were from 
the use of 4i complete fertilizer containing 40 lbs. of nitrogen either as am- 
monium sulphate or sodium nitrate. An Increase in the amount of nitrogen 
has not produced a corresponding increase in the yield of cane per acre. 
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The species and varieties of wheat, and their determination, S. Lewicki 
(Pam, Pafist. Inst. Nank. Oosp. Wiejsk. Pulawach (Mem, Inst, Natl, Polmais 
Peon. Rvrale Pulatvy), 1 (1921), A, No. 2, pp. 95-140, figs. 5). —The author de- 
scribes and classlhes 238 varieties of wheat grouped under the species Tri- 
licum. vvigare, T. fnrgtdnm, T. durum, T. sprlta, T. monococenm, T. dicoccum, 
T, polonicum, and T. compaefum. A discussion in French of the characters 
serving to differentiate species and varieties is appended. 

The common white wheats, J. A. Ct.auk, J. TI. ^Iarttn, and C F. Leighty 
(U. S. Dept. Agr., Formas' Bui. 1301 (1022), pp. 42, figs 20). — Of the 52 varieties 
of common wldte wheat grown commercially in the United States and here de 
scribed 35 are spring wheats and 17 are winter. Washington, California, 
Oregon, Idaho, and New York lead in their production, which amounts to over 
3,000,000 acres annually, or about 5.4 per cent of the total wdieat acreage in the 
United States. Many of the characteristics of Pacific Bluestera, Baart, Federa- 
tion, and Hard Federation, spring varieties of Australian origin, have been 
indicated in a work noted earlier tE. S. R, 44, p. ,39). Goldcoin (Fortyfold) is 
the most widely grown of the winter varieties of white wheat. White Winter 
gives the highest yield in tlie Willamette Valley of Oregon, and Dawson is most 
productive in most of Michigan, New York, and Pennsylvania. 

The soft red winter wheats, 0. E. Tjctghtv and J. IT. Martin (V. P Dept. 
Agr., F'armers' Bui. 1305 (1922), pp. 54. figs 4^)- — The areas where the soft 
red winter class of wheals is grown and to which it is adapted are pointed out, 
and the varieties embraced are described and illustrated. 

Soft red winter wheat comprises about 30 per cent of the total wheat acreage 
of the Ihiited States, more tlian 20,000,000 acres being grown in 1019. The 
States leading in production are Missouri, Indiana, Ohio, Illinois, Texas. 
Kansas, Pennsylvania, and Oklahoma. The most widely grown of GO distinct 
varieties of soft red winter wh(‘at are, in the order of importance, Fultz, Ful* 
caster, Mediterranean, IVnile, Red May, Red Wave, and Harvest Queen. 

The inheritance of the spring and winter growing habit in crosses 
l)etwecii typical spring and typical winter wlieats, and the response of 
wheat plants to artificial light, H. P. Cooper (Jour. Amvr. t^oa. Agron., 15 
(1923), No. 1, pp. 15-25).- ThQ major part of this contribution from Cornell 
University consists of a study of the inheritance of the spring and winter 
growing habit, involving Dawson, Kanred, and Fulcaster winter wheats, and 
Haynes Bluestem (Minnesota No. 1G9) and Marquis spring wheats. 

The fall-seeded spring wheats matured from one to two weeks later in the 
spring than the true winter wheats. In both direct and reciprocal crosses be- 
tween true spring and true winter wheats, the short vegetative period was 
dominant. When IMarquis was crossed with each of the three winter.s, a ratio 
of about 13 springs to 3 winter forms showed in the Fj, indicating that ap- 
parently a dominant factor for winter and an inhibitor against winter were 
involved. The Fa plants of the cross showed a segregation close to that ex- 
pected. All the crosses with Haynes Bluestem gave a ratio of about 3 spring 
forms to 1 winter, and the Fs families agreed with the expected ratio. 

The genetic constitution for winter and spring growing habit suggested from 
the data was for true winters SSii, Marquis ssJI, and Haynes Bluestem ^SIl, 
If Haynes Bluestem carries a dominant factor for winter and an inhibitor for 
winter, it is thought possible to cross it with the spring segregate (ssit) out of 
the Marquis cross and get true winter types from two true springs. 

Artificial light greatly reduced the time from sowing to heading with early 
greenhouse plantings, but with seedings as late as February 18 much less reduc- 
tion was noted in the length of the vegetative period. 
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Observations on winter hardiness in 1921-^22, A. Akeeman (Sveriges 
Utsiidesfor. Tidskr., 32 {1922), No. 5, pp. 252-260, fig. i).-— The results here 
reported and discussed were obtained in observations on the hardiness of a 
series of wlieat varieties and their crosses, made in connection with winter 
wheat experiments conducted at Svalbf. The relative hardiness of different 
varieties is shown in tables, and the behavior of individual sorts is described. 

A study of the content of sugar and allied substances in the plants pointed 
out a quite definite correlation between this content and winter hardiness. 
Swedish Saimnetsvete ranked first in hardiness and in sugar content, while 
Sv(*a and Thule II wheat stood second and third, respectively, in these char- 
acters. The standing of the other varieties in the list bore out the same general 
relationship. The objects to be sought for in wheat breeding as suggested by 
those and other results are briefly pointed out. 

Seed identification, 0. Fruwtrtit {Die Saatenanerkennung. Berlin: Paul 
Parey, 1922, 2. ed., rev, and enh, pp, 152, figa. 81). — A revised and enlarged edi- 
tion of the work noted earlier (E. S. R., 44, p. 148). 

[Investigation of the frequency and relative importance of the more 
common weed species in Sweden!, P. Bolin {Meddcl. Centralamt. Forsoksv, 
Jordhrvksowrddct, No. 239 (1922) pp. SO, pis. S9; also K. Landthr. Akad. Handl. 
och Tidskr., 1922, flilaga, pp. SO, pis. ) .—Tables are given showing the com- 
parative frequency of 88 species of weeds in Sweden as a whole, and as divided 
into the different sections of eastern and western Southern and Middle 
Sweden, and Northern Sweden. The behavior and economic importance of 
each species are discussed. The common and scientific names are given, and 
the distribution and frequency of the different species are indicated on a series 
of colored plates, including a geological map of the country. 

Quack grass, L. W. Ketoart (17. Dept Agr., Farmers* Bui. 1301 (1923), 
pp. 32, figs. 15). — The distribution, history, and characteristics of cpiack grass 
or witch grass are reviewed, together with the details of control principles and 
practices. 

Quack grass can rarely be exterminated on large areas, but may be brought 
under reasonable control, pn'ferably by pennitting sod formation which is 
plowed in midsummer during hot, dry weather. After plowing, the field should 
be harrowed freciuently until winter and planted with a cultivated crop the 
following year. A smother crop may follow the cultivated crop. On small 
areas the grass can be eradicated by hand digging, smothering with tar paper, 
spraying with chemicals, or by other means. Since quack grass makes good 
hay, pasturage, silage, and lawns, it often can be utilized more economically 
than it can be destroyed. 


HORTICULTURE. 

Principles and technique of plant improvement, J. Beckeb {Orundlagen 
und Technik der gartnerischen Pflanzenzuchtung. Berlin: Paul Parey, 1922, 
pp. Xyi-\-lfOO, pis. 17, figs. 1^9). — A comprehensive text covering the entire 
range of plant Improvement, namely, propagation, origin of new forms, mecha- 
nism of heredity, appliances used in plant breeding, and the aims and purposes 
of breeding. 

The effect of nodule bacteria on the yield and nitrogen content of can- 
ning peas, E. B. Fred and O. C, Bryan {Soil Sci., U (1922), No. 6, pp. il3- 
415). — ^A study conducted at the Wisconsin Experiment Station in the spring of 
1921 on the effect of Inoculation on the Horsford canning pea indicated that 
this treatment has a marked influence on the nitrogen content of all parts of 
tlie resulting plant, with little or no effect upon the yield. The experiments 
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were conducted on two types of Miami silt loam soil, both slightly acid but 
differing in fertility. Records taken at the time of canning maturity upon 
plants grown on the more fertile soil with and without inoculation showed that, 
despite the lesser number of plants on the Inoculated plats, there was a sub- 
stantial increase in nitrogen, amounting to 37.25 lbs. per acre in the plants of 
the inoculated plat. On the poorer soil, whose total nitrogen percentage was 
0.18 as compared with 0.228 for the more fertile area, a well defined difference 
was observed between the ino(*ulated and Ihe uninociilated plants, the former 
being taller and of a richer green color. Computations showed a gain of 13.2 
lbs. of nitrogen per acre in favor of inoculation. There were no significant gains 
in respect to yield on either of the two soil types. 

Quality In nursery stock, S. W. Fletcheh (Nail Nurseryman, SI {192S), 
No. 3, pp. ()5~70). — A general discussion In which are reviewed investigations in 
progress or recently completed which have a direct bearing on the improvement 
of fruit tree stocks. 

The relation of orcliard practices to fruit bud development, E. J. Keaub 

{Mich, k^tatr TIort. Soc. Ann. Npt , 49-50 (1919-20), pp. 47-51). — A discussion of 
rational orchard management i>racti(*es as based on the actual needs of the 
tree, explained in the light of tlie carbohydrate nitrogen theory. 

Fruit bud formation, E. .1, Khaiis (Mich, Stale Hort. Soc,. Ann. Rpt., 49-50 
(1919-20), pp 87-92) .—Tho author discusses the clOvse relation between the con- 
dition of the tree and its fruiting capacity, and suggests how different condi- 
tions may be induced or modified by pruning and fertilizing. 

Preliminary smudging experiments, F. Gaucia and A. B. B^ite (New Mexico 
Sta. Bui. 134 (1922), pp. 20, p{fs. 6). — Tests condiictetl in the spring of 1922 at 
State (\)llege, N. Mcx., located at an elevation of 3,<S38 ft. indicated tliat or- 
chard heaters are effective in preventing frost injury to early blossoming 
fruits \\hen the margin of salety lies within a few degrees and high winds do 
not prevail. In an O.fi-acro orchard of Orotlier peaches, the temperature was 
raised from 3 to 5'’ F. witii the aid of 40 large Bolton heaters. With 80 heaters 
burning a maximum raise of 9° \vas obtained. 

B'avorable results reported by county agents at Roswell and Los Lunas are 
inontioued, and information of a general nature' le'lalmg to sniiidL;jng mat('r.ais, 
apparatus, costs of operation, etc., is presented Since records taken at the 
station over a period of years show that newly opened blossoms and newly set 
fruit can withstand a temperature of 2(r for a brief period, it is pointed out 
that the injurious effect of comparatively low^ temperatures may be prevented 
by the use of heaters. 

Fruit setting on the J. H. Hale peach, C. 11. Connors (Amer. Soo. Hort. 
Sci. Proc., 19 (1922), pp. 147-151) —K critical study of tlie flowers and fruits 
of the J. H. Hale peach conducted by the New Jersey Experiment Stations in 
the spring of 1922 to determine tiie cause of the formation of undersized, mis- 
shapen, seedless fruits characterized us “ buttons ” led to the conclusion that 
these abnormal fruits are due to imperfect pollination. The anthers of J. H. 
Hale, like those of Belle seedlings examined in 1920, were found to be very 
pale in color, reduced in size, and attached to unusually short filaments. In 
appearance the anthers were simply a mass of tissue with no spore forms. 

, The poor character of the pollen was shown by failure to germinate in sugar 
solutions. In attempting to explain the development of the abnormal fruits, 
the author believes this condition may possibly be due to an incomplete fer- 
tilization, in which the pollen tube, too slow in growth to reach the ovum in 
time for fusion, nevertheless stimulates vegetative vigor. This hypothesis is 
predicated on the existence of a slight amount of viable pollen. The author, 
emphasizing the necessity of Interplanting the J. H. Hale peach with fertile 
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varieties, points out that the general acceptance of self-fertility in the i)each 
will have to be modified. 

Influence of position on production of laterals by branches, F. F. Halma 

{Calif. Citrogr., S {1923), No. 5, pp. H6, 180, figs. 2 ). — According to the prin- 
ciples of the Caldwell method of training pear trees (K. S. II., 46, p. 760), two 
comparable sets of long, succulent brunches of Eureka lemon were cut back 
to the mature wood in tlie spring before growth commenced, find one set was 
trained to a horizontal position. Data taken at the end of the growing season 
showed that the horizontal branches, averaging 05 cm. (25.59 in.) in length, 
possessed an average of 15.4 laterals, 14.5 of which were of the fruiting type. 
The 22 vertical branches, averaging 64 cm. (25.2 in.) in length, possessed an 
average of 6.7 laterals, 6.6 of which were of the fruiting type. On the hori- 
zontal branches the laterals were quite evenly distributed along the entire 
length and were fairly equal in length, while on the perpendicular branches a 
considerable portion of the main stem was entirely devoid of laterals. 

Observing that practically all tlie laterals on the horizontal branches de- 
veloped from the upi)er side, the lower buds remaining dormant, certjiin of 
the horizontals were bent over so that the young laterals were all on the under 
side. As a result, the dormant buds soon sent forth shoots which by the end 
of the season exceeded the original laterals in length. While the total number 
of laterals on the shifttxl horizontals was much larger than that on the unshifted 
there was practically no difference in the total length of gro\^th produced. The 
author believes that the performance of the horizontal branches may he satis- 
factorily explained by the previously discussed hypothesis of an inhibitory sub- 
stance (E. S. K., 44, p. 133). 

Wlien is pruning profitable? E. J. Kraijs {Mich. State Hort. Soc. Ann. Rpt., 
Jf9-50 {1919-20), pp. 51f-62 ). — ^The fundamental principles of orchard tree prun- 
ing are discussed in relation to the physiology of the tree. 

The? possible relation of spring temperatures to the keeping quality of 
the cranberry crop, N. E. Stevens {Amcr. Cranherry Gro'iocrs' Assoc. Proc. 
Ann Meeting, 53 {1023), pp. fJ-t^]). — An apparent correlation between tempera- 
ture summations for Ihe growing season and keeping quality was observed by 
the author in a study of factors influencing tlie keeping quality of cranberries 
grown at Wareham, Mass. In general, cool springs and hot summers favored 
the production of sound berries. 

Strawberries, C. E. Schuster {Oregon Sfa. Ctre. 32 {1923), pp. 16, figs. 2).— 
This circular contains information relating to the selections of sites, prepara- 
tion of soil, fertilization, varieties, planting, cultuie, irrigation, harvesting and 
marketing, and insect and disease control. The everbearing group of straw- 
heiTies is considered separately. 

Intensive strawberry culture, I.. Graton (Whitman, Mass.: Author, 1922, 
pp. 91, figs. 11).— A handbook of practical information designeil primarily, for 
the small liome owner. 

Fertilization and management of grapes, H. A. Noyes {Mich. State Hort, 
Soc. Ann. Rpt., J,9-50 (1919-20), pp. Emphasizing the imix)rtance of 

drainage, tillage, and fertilization in the maintaining of yield in the vineyard, 
the author asserts that proper handling of the soil is more important than 
original fertility. 

On the germination of coconuts, 11. B, Espino {Philippine Agr., 11 (1923), 
No. 6, pp. 191-200).— Oenwinatiou studies with the coconut at the College of 
Agriculture, Los Bafios, P. I., in the summer of 1920, indicated that several 
commonly accepted notions in regard to coconut propagation are not funda- 
mentally sound. For example, dead-ripe nuts were found to be more satis- 
factory for seed than Immature nuts. Partial or complete removal of the husks, 
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except in the case of nuts entirely buried in the soil, resulted in a cracking 
oi: the shell, with consequent entrance of disease-producing organisms. Nuts 
placed on their sides in the seed bed germinated more rapidly and in a more 
normal manner than did those placed on cither end. Seedlings in which the 
plumule had attained a height of from 15 to 30 cm. ((> to 12 in.) proved most 
satisfactory for transplanting, in that at this stage the reserve food supply 
was still ample to support the young plant. 

Improvement of the lanzon (Lansium domesticiim Jack) , N. B. Mendi- 
OLA (PhiHppim Apr., 11 (i.92£), iV^o. h PP^ 117-^123, pi. JT).— Six distinct types 
of lanzon {L. domesticvm) , distinguished chiefly according to fruit characters, 
were discovered in a survey of Laguna Province, Luzon. Data presented in 
tabular form relative to size, flavor, and quality of fruit, date of blossoming 
and ripening, character of seeds, and yield of fruit showed wide differences 
among the six types, varying from high to inferior quality. It is believed that 
hereditary variations in the lanzon are often masked by the uneven spacing 
of the trees, there being no regularity in manner of planting. 

No success was obtained in an attempt to propagate this fruit by cuttings 
and budding. Failure also resulted in an attempt to utilize saritol, a closely 
related species, as a stock. Grafting, on the other hand, was successful. Search 
for seedless fruits revealed the fact that sjmimetry of fruit indicates complete 
seediness or seedlessness. Partial seed development was, on the other hand, 
usually indicated by imperfect shape. The entire absence of seed was gener- 
ally correlated with small size Cominitations ma<le with the aid of Yule’s 
formula showed a correlation of +0.741 ±0.014 between absence of seed and 
symmetry in a population of 478 fruits. It is not yet determined whether seed- 
lessness is due to parthonocar[)y or to hereditary factors. 

Some expcrinieiits in the storage of lemons, W. J. Atxen {Apr. Gaz. N. S» 
Wales, Si (1923), No. 2, p. 127 ) — In te.sts conducted at the Ybinco Experiment 
Farm, lemons dusted with slaked lime kept somewhat better than untreated 
fruits. Ill a somewhat similar test at the Hawkesbury Agricultural (College, 
in which three protective treatments, namely, (1) vaseline coating, (2) sulphiu’ 
dusting, and (3) slaked lime dusting, were compared, the liming treatment 
was slightly the most successful. However, none of the three treatments were 
significantly better than that of simple wrapping in paper. 

A descriptive list of mango varieties in India, P. J. Wfstkk (J^hilippttw 
Bur. Apr. Did. 36 {1922), pp. 96, pis, 3, p/s, 7/).-~A large number of Indian 
mango varieties are illustrated, briefly described, and discussed relative to 
place of origin, synonymy, and value. 

Cultural experiments with exotic trees, I^odfn {7Asvhr Nor, A. ?/. J off dm., 
65 (1923), No. 2, pp. 74-90 ). — This paper presents the re.sults of tests in Ger- 
many of a large number of exotic species, including many of American origin 

The effect of aluminum sulphate on rhododendron seedlings, F. V. 
(>0VILLF {A?ucr. Hort. Soc. Bui. 1 (1923), pp. 6, pis .'J).— Tbe vtoy active stimu- 
lating effect of aluminum sulphate upon the growth of Rhododendron eataw- 
hiense was shown in a test In wlilch plants potted in a rich garden soil were 
treated with the following solutions (1) distilled water, (2) distilled \vater 
and magnesium sulphate, and (3) distilled water and aluminum sulphate. The 
Increase in the diameter of the rosettes of leaves were, respectively, 0, 30, and 
250 per cent. The aluminum sulphate plants were almost as large as plants 
grown in an Ideal potting mixture of peat and sand. 

Death resulted to part of a lot of small rhododendrons gr()A\'ing In T>orons ])ots, 
the soil of which was treated with a concentrated solution, i gm. of aluminum 

45685—28 4 
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snlphate to 1 cc. of water. The surviving plants later revived and showed the 
same stimulation of growth as those receiving weaker soluHons. 

Potted plants which for more than a year had made a sickly growth In rich 
garden soil were revived In an 11-week period by two mild applications of 
aluminum sulphate. The leaves of the treated plants assumed a bright, healthy 
green color, while those on the control lot remained sickly and dull. 

In explanation of results, the author believes that the aluminum sulphate 
acts to replace the lime in the soil with aluminum, the released lime leaching 
away in the form of calcium sulphate. As a result, the soil reaction is changed 
from neutrality or alkalinity to acidity, with consequent favorable action on 
acid-loving plants such as rhododendron. It is suggested that for greenhouse 
experiments 1 part of aluminum sulphate to 200 parts of soil by bulk may be 
taken as a standard mixture. Outdoor proportions have not been determined, 
but it is believed that amounts up to i lb. per squaro yard may be safely ap- 
plied to fertile soils and repeated if the acid reaction is not attained. In con- 
clusion, the author warns that the use of aluminum sulphate is still in the ex- 
perimental stage, and ns such must be used with extreme caution. 

Rock gardens and alpine plants, including water, bog, wall, and moraine 
gardens, T. W. Sandehs (London: W. H. d L. Collingridge, [1922'], S. ed., 
pp. 205, pis. 59, figs. 19). — Information of a popular nature is presented relative 
to the selection and preparation of sites, the choice of plant materials, and the 
care of rock gardens. 

FOEESTRY. 

Research as aid to forest production, .1. W. Tottmey (Camd. Forestry 
Mng., 19 (1925), No. S. pp. 176, 177, 189 190, ffgs. Emphasizing the urgent 
need of forestry knowledge based on careful and long-time investigations, the 
author suggests certain studies, such as those involving ways and means of 
securing sustained production, which are vitally needed. 

Bernhard Eduard Periiow — an appreciation, O. D. ITowe (Canad. For- 
estry Mag., 19 (1925), No. S, pp. 168, 169, flg. 1).~-This tribute to the first for- 
e.ster of the U. S. Department of Agriculture (E. S. R., 48, p. 399) contains 
information relative to his life activities. 

Trees as good citizens, C. L. Pack (Washington: Amer. Tree Assoc., 1922, 
pp. 257, pis. 40, flfffi. 96). — In this profusely illustrated text information of a 
general nature is given concerning species of trees, selection for special uses, 
planting, care, etc. 

Thirty important forest trees of Maryland: How to know them {[Balti- 
more]: Md. 8ltate Bd. Forestry, 1922, pp. 85, figs. SO). — With the aid of linear 
Illustrations, information of a nontechnical nature is presented as an aid in the 
identification of 30 Important trees of Maryland. 

Germination tests with tvhito pine seed, Schwappach (Allg, Forst, u, 
Jagd Ztg. [Frankfort on the Main], 98 (1922), Slept., pp. 202-20 f ). — Observing 
white pine to he the most difficult conifer species on which to secure germination 
counts, the author discusses two methods of testing in practice at three German 
seed testing stations designated in the text as A, B, and C. At stations A and C 
the seed was submitted to a freezing temperature for 30 days previous to test- 
ing, the test Itself being conducted at Tf® E. At station B the seed, following 
immersion In water over night, was grown In paper testers held at a variable 
temperature, 68* for 18 hours and 86° for 6 hours of each day. In practically 
every Instance the method embracing preliminary freezing, employed at sta- 
tions A and 0, resulted in higher percentages of germination over a given 
period, usually 60 days. Incidentally it was shown that fresh seed Is much 
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more viable than old seed, e. g., fresh seed tested over a 60-day period beginning 
with October, 1920, gave 01 per cent germination, the same seed in November, 
1921, 38 per cent, and in February, 1922, 23.7 per cent 

In concluding, the author points out that the best method of keeping white 
pine seed is yet undetermined, but he believes that storage in closely sealed 
vessels held in a cool, dark situation is probably the most satisfactory practice. 

Sustained yield in certain forest localities in Massachusetts, H. O. Cook 
{Jour. Forestry, 21 (1923), No. 1, pp. ^8-53 ), — Massachusetts contains two 
restricted areas, one in Plymouth County and the other in the northern part 
of Woi’cester County, which, despite the lack of systematic plans, maintain 
sufficient sustained production of white pine to support important woodworking 
industries. In Plymouth ("ounty boxes are manufactured for the cranberry 
growing and shoe manufacturing industries, and in Worcester County lumber 
is furnished for toy factories. 

Forest fires in California, 1911—1020: An analytical study, S. B. 

Snow and F. I. Kotok (U. 8^, Dr pi. Ayr.. Dept. Circ. 2^3 (1923), pp. 

40 ). — with a view to deternnoiiig methods of analyzing data in accordance 
with r(»a)gnlzed statistical practice, thereby revealing certain underlying prin- 
ciples and tendencies whicli may assist materially in fire control, the authors 
studied data on 10,409 fires occurring in 12 national forests of California 
during the period 1911-1020. 

It was found that fires grouped according to cause had special character- 
istics in seasonal distrihutlon, location, manner of occurrence, rate of spread, 
and ditficulty of control. The autliors believe that iLian-cHUS(*d fires may be 
greatly reduced by educational propaganda and rigid law enf(*rceinent, and 
emphasize that such reduction is equivalent to increasing tlie fire fighting 
forces. The determination of the areas of particular hazard in different forests 
is re(*ommendod as an essential step in efficient use of fire fighting units. 
Successful i>roteclion demands first of ail a clear-cut, definite objective, and 
is attained only when the cost of pre\enti<)n, sui)pression, and damage is held 
at the lowest possible point. The speed of attack was found to be an impor- 
tant factor in rt'duclng fire damage, and to be dependent upon the existence 
of an adequately manned fire lighting organization. Since occasional years 
of extreme hazard may result in tromeiuhuis damage, it is essential that the 
organization be developed with a view to coping with serious emergencies. 
The statistical data upon which the analysis is based are apiiended in tabular 
form. 

P’^orest protection, fire prevention, and extinction {Penn. Dept. Forestry 
Bui. 27 (1922), pp. figs. 1?).— With the assistance of illustrations, con- 

cise practical directions are presented for combating forest fires. 

The ninety-ninth and hundredth reports of tlie commissioners of His 
Majesty’s woods, forests, and land revenues, A. CiiiKi'iTii-r>oscAw*i':N and 
G. G. L. Gowek {[Or. Drif,] Commr. ^Voo{ls, Forests, and Land Rev. Rpts., 99 
{1921), pp. 62; 100 {1922), pp. o5).— These are administrative reports consist- 
ing largely of statistical information covering the periods ended March 31, 
1921, and March 31, 1922. 

Progress report of the forest administration in the Province of Assam 
for the year 1921 — 22 , F. Tkafford and N. B. Deane {Assam Forest Admin. 
Rpt., 1921-^22, pp. This Is the usual annual report (E. S. R., 46, 

p. 645), discussing alterations in area, silvicultural operations, financial re- 
sults, etc. 

Minor products of Philippine forests, I— III, edited by W. H. Brown 
{[Philippine] Bur. Forestry Bui, 22, 1920, vol. 1, pp, 1+W /ip®. 179; 1921, 
vols, 2, pp, lA^ilO, figs, 158; 3, pp, l-h529, figs, 55).— This is a collection of 



842 ' 


EXPERIMENT STATION RECORD. 


tVol. 48 


papers on the products of the Philippine forests other than timber. In Volume 
1 are Philippine Mangrove Swamps (pp. 9-125), Philippine Palms and Palm 
Products (pp. 127-248), and Philippine Bamboos (pp. 249-310), all by W. H. 
Brown and A. F. Fischer; Philippine Fiber Plants, by W. H. Brown (pp. 311- 
412) ; and Philippine Forest Products as Sources of Paper Pulp, by W. H. 
Brown and A. F. Fischer (pp. 413-425). In Volume 2 are Philippine Resins, 
Gums, Seed Oils, and Essential Oils, by A. P. West and W. H. Brown (pp. 5- 
224) ; and Wild Food Plants of the Philippines (pp. 225-377) and Natural Dyes 
of the Philippines (pp. 87iM:0e), both by W. H. Brown. In Volume 3 are Orna- 
mental Plants from Philippine Forests (pp. 5-46), Philippine Plants Used as 
Soap Substitutes or Scouring Materials (pp. 47-59), Official Philippine Medici- 
nal Plants (pp. 61-75), Poisonous Philippine Plants (pp. 77-82), and Miscellane- 
ous Useful Wild Philippine Plants (pp. 83-96), all by W. H. Brown; Philippine 
Edible Fungi, by O. A. Reinking (pp. 97-147) ; and Medicinal Uses of Philip- 
pine Plants, by L. M. Guerrero (pp. 149-246). 

Rubber: Its history and development, H. S. Firestone {Akron, Ohio: Fire- 
Hone Tire d Rubber Co., 1922, pp. 146, figs. 66). — An elaborately illustrated 
text on rubber production and utilization as correlated with the automobile 
tire manufacturing Industry. 

DISEASES OF PLANTS. 

Plant diseases found at Trinidad in December, 1921 , C. G. IVelles 
{PhiUppine Agr., 10 {1922), Ro. 7, pp. 3},9).—A brief survey of plant dis- 
eases in the large market gardens at Trinidad, Mountain Province, P. I., 
showed that the most serious disease prevalent was potato late blight {Phy- 
tophthora infeHam), being regarded as the limiting factor in Irish potato 
production as well as in tomato production. It is easily checked by spraying 
with Bordeaux mixture every two weeks. The disease next in importance 
is cabbage black rot {Pneudomonns campestriff) . Strawberry leaf spot {My- 
vosphaereVa fragariac) is noted os found only in the imperfect stage {Ramu- 
laria tulasnei). Celery leaf spot {Cercospora apii) is not serious, nor is beet 
leaf spot {C. beticola). Bean rust {Vromyces oppcndicvJatus) is very serious 
and widespread, attacking all bean varieties but a red one of Phnseolus vul- 
garis. Sweet potato leaf spot {Cercospora sp.) reduces perceptibly the photo- 
synthetic area. 

Studies in the physiology of parasitism.— VTI, Infection of Berberis 
vulgaris by sporidia of Puccinia gramfnis, W. L. Watoiihouse {Ann. Dot. 
[London] , 35 {1921), Ro. 14O, pp. 557-564, fig^- 7P). — Studies on cuticular pene- 
tration by fungus germ tubes, as reported by Blackman and Welsford (E. S. R., 
37, p. 47) and by Dey (E. S. R., 43, p. 46), were carried out to determine 
whether a similar behavior would be shown on the part of the fungus. In the 
present case P. graminis on B. vulgaris. 

In the germinating sporidia a mucilaginous investment of the germ tube can 
be shown to be present Penetration of the cuticle is brought about by means 
of a very fine style-like infection hypha, which may be put out either from the 
end of a definite germ tube or from a short beak-like outgrowth of the sporldium. 
No evidence appears of any chemical action upon the cuticle, the puncture of 
which appears to be brought about solely by the mechanical pressure exerted 
by the infection hypha as It develops from the germinating sporidlum or germ 
tube. The sporidial beak or germ tube from which the infecting style grows Is 
firmly fixed to the leaf surface by means of a mucilaginous investment As 
soon as the Infection style has penetrated the epidermal wall It swells into a 
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vesicle from wliicli the mycelium arises. The entry of the parasite causes at 
first no visible alteration of the cell contents of the host plant. 

Studies In tlic physiology of parasitism.— VIII, On the exosmosis of 
nutrient substances from tlie host tissue into the Infection drop, W. Beown 
{Ann, Bot, [LoyiOon], 36 (19^2), A'o. IJfl, pp. 101-119, fly. 1 ), — In previous 
papers of this series, as above cited, it was shown that the fungus Botrytis 
ainerea, thougli possessing an active cytolytic principle, was unable to act upon 
the cells of the host tissue so long as it was separated from them by an intact 
cuticle. The question remained as to a possible influence of the host on the 
behavior of the parasite. The present paper deals with the question of the 
passive exosmosis of nutrient material from the host cells thniugh the cuticle. 

The methods, as described, were applied to leaves and’ floral structures repre- 
senting a number of plants, a large amount of the work being carried out with 
the petals of Cereus HpectabiliH, which offers special advantages. The data as 
tabulated and discussed are admittedly of limited significance, and further work 
has been projected. 

In all the cases examined drops of distilled water which had lain on the 
surface of leaves and petals showed Increased conductivity as compared with 
the original distilled water or with water which had lain for an equal time on 
glass slides. This increase in conductivity was accompanied in many cases 
by a greatly increased capacity of the drops to bring about germination of 
Ilotrytl.s spores as compared with the capacity of the original water. In some 
plants, however, drops .so treated, though showing a comparatively high de- 
gree of conductivity, have no greater effect on germination than drops of pure 
water. In some cases the treated drops actually produced total inhibition of 
germination of the spores. In the case where increased germination effects are 
observed, the amount of germination runs parallel with the conductivity. The 
magnitude oi the effects produced seems to be related to the ease or difficulty 
with which the plant surface becomes wet. 

Studies on plant cancers. — III, The nature of the soil as a determining 
factor in the health of the beet, Beta vulgaris, and its relation to the size 
and weight of the crown gall produced by inoculation with Bacterium 
tuniefaciens, M. Levink {Am€7\ Jour. Hot,, 8 {1921), Xo, 10, pp. 501-625, 
Jigs, 9).—()f the practically important problems remaining to be solved by a 
study of crown gall on plants, the author here mentions a more accurate 
evaluation of the effects of the crown gall disease upon the final size of the 
infected l>eet and hence on the beet crop, the cause of the greater susceptibility 
of the sugar beet as compared with other races to the crown gall organism, 
the breeding of beets to obtain strains immune to crown gall infection and 
yet retaining the desirable marketable qualities, the cytological difference 
between crown gall and tuberculosis of beets and the relation of the former 
to animal cancer, and the relation of the soil to the health of the beet and 
to the size of the crown gall that it will harbor when inoculated with B. tume- 
faciens. The cultivated garden beet {Beta vulgans) varieties Early Model, 
Egyptian Early, and Giant Mangel Wurzel, Inoculated with B. tumefaciens, 
were used In these studies, which are described as testing the relation between 
health of the beet and size of the crown gall, and as including both pot and 
field exi)eriments with different kinds of soils named. 

Of pot cultures in garden soil with abundant manure, brown silt loam and 
manure, brown silt loam, and medium sand, the largest average weight of 
plants was obtained In the garden soil, and the crown galls were also the 
largest on these plants. The plants grown in sand weighed the least, were 
the smallest in size, and had the smallest crown galls. Beets grown in open- 
air plats gave the same results. While the weight of the individual plants 
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bath inoculated and uninoculated varied widely, the average weight of the 
roots with crown gall was greater than the average weight of the normal 
or uninoculated roots in the same plat. 

Three different types of crown gall were observed in B. vulgaris^ namely, a 
smooth type, a warty type, and a mixture of the two. 

The reaction of the beet to crown gall depends upon the health of the 
beet With any given lot of seeds the extent of the reaction and the size 
of the crown gall depend ultimately upon the condition of the soil and other 
environmental factors. 

On the germination and growth of fungi at various temperatures and in 
various concentrations of oxygen and of carbon dioxid, W. Drown (Ann. 
Bot. ILondonJi, 36 (J.W), No. pp. 257-28,% figa. The present investiga- 
tion, carried out under the auspices of the Food Invc'stigution Board of the 
Scientific and Industrial liesearch Department, had for its object the examina- 
tion of the behavior of fungi under the conditions prevailing in the practice 
of fruit storage. There are two methods known, respectively, as cold storage 
and gas storage, tlie former of which is now widely established in i>racttce, 
the other l>eing still in the experimental stage. 

Within vei*y wide limits, variation of oxygen pressure had little effect on the 
germination and growth of the ordinary fruit-rot organisms such rts Botrytls, 
Pusariurn, and Alternaria. Tlie gernnnatlon and growth of tliesc' orgjinisms 
1b retarded by carbon dioxid, this action being more marked with lower 
temperature, weaker nutrient medium, and dense sowing of spores. The con- 
centration of carbon dioxid necessary to Inhibit germination at ordinary 
temperature was determined for tlie commoner fruit-rot organisms for germina- 
tion, both in water and in nutrient mediunu The experimental results 
Indicate that the gas storage method is most effectively used in combination 
with the ordinary cold storage method, and that It will give the best results 
when no attack of the fruit has l)egun previous to storage and wdien conditions 
are such that a minimum of nutrient is available to fungal spores on the 
surface of the fruit. 

Nineteen years of culture work, J. 0. Abthitr (MgeoJogia, IS (1921), No. i, 
pp. 12-23). — A series of culture cxi>eriiiM‘iits with the Uredlnales W'as begun 
by the autlior in 1809 and continued uninterruptedly until 1917, the results of 
this work through 19 years being embodied in 15 reports, wdiieh are indicated. 

The purjjose of the present article is to review this work, in order to set forth 
some of the objects acc'omplished, and especially to point out the more imi>or- 
tant of tlie changing conceptions of the problems forming the ground plan on 
which the wwk was projected. The cultures were undertaken as aids in a 
general taxonomic study of American rusts, aiming to supply a teclmical de- 
scription as complete as possible for every known species of Uredlnales In North 
America. Significant phases of tlie work are discussed in their bearings. 

Tlie culture work began with the prevalent idea that all rusts could be 
expected to conform in general to the well-known Puccinia graminis. It closed 
with the conviction that the rusts are far too diversified in their morphology, 
their numerous characters, their jibysiological adaptations, and their range of 
hosts to be repr(*.sentO(l by P. gramini» in more than one out of numerous 
aspects. In this r^sum^ of cultures only a few of the more prominent devel- 
opments that should help to modify the too rigid and restricted ideas of rust 
species as commonly held have been brought forward. 

Memoranda and index of cultures of Uredineae, 1890— lOlT, J. C. 
Arthttr (Mycologia, 13 (1921), No. 4-5, pp. S.?d-^d^).~-Oultures of rusts con- 
ducted under the auspices of the Indiana Experiment Station during a period 
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of 19 years are outlined, with tabulation of the species that were successfully 
grown on alternate hosts. 

Unusual rusts on Nyssa and Urticastruni, E. B. JMains {Amer,, Jour, Bot.^ 
8 iiy21), No. y, pp. 442-451, jflgs. 6 ). — Study of a rust on N. aquatica has led to 
the erection of a new genus and to the change of the generic name of the causal 
fungus, previously known as Vredo nysaaCt to Aplopsora, the resulting new com- 
bination thus being A, nysme. 

Tile second rust, occurring on U, divaricatum and previously known as 
Aecidium dicentrae, is Indicated as the new combination Cerotelium dicentrae. 

The behavior of telia of Puccinia graminis in the South, 11. It. itosiSN 
{Myvologia, 13 {mi). No, 2, pp, 111-113),— i^ince July, 1918, Ihe author has 
hud under observation at and near Fayettevilie, Ark., the behavior of telia of 
yravi/inia on \ariou8 grasses and the relationships of tins spore stage to the 
overwintering and dissemination of tlie rust, in view, particularly, of tiie lack 
of barbiTry mfections. 

While the cereal grasses ordinarily do not produce viable telial material, the 
author has carefully checked up the viability and infectivity of this stage on 
ElyuiuH amir alls, one of the common grasses of this region. After several fail- 
ures protuse germination was finally obtained from material collected on April 
5. This germinating material was smeared on young, moistened leaves of 
Berbcna trifolmta, on which infections developed, giving pycnia typical of P, 
gramiuvi. No data were at hand to indicate to which specialized race the telia 
on IJ. uuatraUa belong. Supposedly this si>ecies had nut been noted previously 
as a host for P, graminia. 

These telia on E. amtralia are regarded as of interest not only because they 
diller from the ordhiary behavior of stem rust telia in this region but because 
they show clearly that if the telia are fully developed they can be overwintered 
in this region and that they are infectious. 

The lieteroecisni of Puccinia itioutaneiisis, P. koeleriao, and P. apo- 
crypta, E. B. Maiiss {Myculogia, 13 {lyil), No. 0, pp. 315-322, Jigs. 4 )- — lit con- 
nection with investigations on P. tHtwina and P. secalina, conducted in coop- 
eration with tlie OUice of Cereal Investigations, U. S. D. A., attention has been 
given to the related rusts. The study has resulted in a partial realignment 
of the rusts involved. The present account relates to P, ruonianensis, P, koe- 
Icrtae, and P. apocrypta, which are dealt with separately. 

Miscellaneous studies on the crown rust of oats, G. It. IloilajJKB (Amer, 
Jour, Bot., S (mi), No, 9, pp, 452-457, pi, 1 ). — During a somewhat extensive 
study of the infection capabilities of oat crown rust {Puccinia coronata) data 
were collected which are here considered, with findings which are thought 
important. 

Uredlniospores borne on the surface of oat seeds do not offer a ready means 
of infecting seedlings developed from these seeds. SeedUngs of oats emerging 
through soil heavily covered with viable uredlniospores are not readily infected. 
Under Minnesota conditions a perennial mycelium, capable of producing a new 
crop of uredinlospores after overwintering on oats, does not exist. The situ- 
ation in the case of wild grasses has not been determined. Uredinlospores do 
not remain viable over winter on oats under Minnesota conditions, nor does 
continued production take place. Environmental factors influence the develop- 
ment of the rust on oats as well as the rate of pustule formation. Etiolation 
brings about the early formation of telia on oat seedlings. Anthocyanln pig- 
ment formation surrounding uredlnla on Infected oat leaves is a common phe- 
nomenon, though not correlated with resistance or susceptibility. The appear- 
ance of telia on seedling oat leaves is not a reliable basis for determining the 
resistance of oat varieties. 
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A disease of ii^ave, A. Chevalier {Uev. Bot. Appl. et Agr, Colon., 1 {1921), 
No. 1, pp. 21-2$; a'bs. in Intematl. Inst. Apr^ [JRome], Intermtl. Rev. Boi. and 
Pract. Apr., 12 {1921), No. 10, pp. 1347, Abnormalities reported of sisal 

{Agave spp.) are ascribed to Collototrichum agaves in various regions, and 
particularly in parts of France. 

Studies on the Cercospora leaf spot of bur clover, E, F, Hopkins {Phyto- 
pathology, 11 {1921), No. 8, pp. 311-318, pis. 2, figs,. S).—A description is given 
of Southern bur clover, caused by the fungus C. medtcaginis. For the control 
of this disease, which has been shown to be transmitted through the seed, the 
uuUior tested the boiling method previously described by Duggar and Tisdale 
(E. S. R., 32, p. 829). It was found that boiling clover seed from one to five 
minutes considerably injured the seed, as indicated by reduced and slower 
germination, and as a consequence this method of treatment is not recom- 
mended. Other experiments are said to indicate that the disease may be con- 
trolled by soaking the seed in formaldehyde. 

The sources of infection of potato tubers with the blight fungus, 
I'hytoplithora infestans, P. A. Mukpuy {Roy. Dublin Soc. Sci. Proc., n. ser., 
10 {1921), No. 25-29, pp. So3-^^68). — Evidence is presented that more Phytoph- 
tbora tuber disease may follow a less severe attack of foliage blight, occurring 
late in the season, than results from a severe outbreak which runs a rapid 
course. 

Conditions favorable to tuber infection may be brought about in eastern 
Canada, or elsewhere under similar circumstances, If potatoes are sprayed in 
the early part of the season but left untreated during the later portions. 
Under such conditions it is important to distinguish between the disease 
which appears in the tul)ers at or very soon after digging time and that which 
appears some time later. It is the later development of the disease whlcl\ l>e- 
comes serious following protracted or late outbreaks of blight. Evidence de- 
rived from field experiments in Canada and in Ireland is presented to show 
that the bulk of infection in the case of potatoes which develop Idight in storage 
is contracted during the digging. It is shown that direct contact of the tubers 
with partially blighted foliage results in serious storage rot, though the l)light 
docs not spread to any considerable extent, if at all, from tuber to tuber even 
In moist pits. Soil contaminated by means of spores shed from the leaves con- 
tinues capable of inducing blight in freshly dug tubers for at least 10 days. 
The part played by contaminated soil has been fully established by laboratory 
investigations, which will be published separately. 

The reaction of first generation hybrid potatoes to the wart disease, 
C. R. Orton and F. Weiss {Phytopathology, 11 {1921), No. 8, pp. 306-^10). — A 
report is given of the degree of immunity or susceptibility to potato wart dis- 
ease shown by 48 potato hybrids produced from parent plants and tested by 
the U. S. Department of Agriculture cooperating with the Pennsylvania Ex- 
periment Station, the reaction of the parent plants being more or less definitely 
known. Of the 48 hybrids reported upon 36 were more or less susceptible 
to wart disease, and 12 were immune in the Fi generation. 

Sclerotium disease of rice, E. de Braganca Pereira (Philippine Agr,., 10 
{1922), No. 7, pp. 331-345). — The object of this work was to study the character 
and behavior of the causal organism of the Sclerotium stem rot disease of rice 
and to obtain a basis for the formulation of suggestions regarding Its control, 
which is especially necessary in the seed beds. The Sclerotium disease of rice 
Is said to be present in practically all of the rice-growing districts of the 
Philippines, causing considerable destruction In the rice fields. 

Inspection of rice fields oh the farms of the College of Agriculture, where 
this work was carried on during the college years and 19R(K21, idiowed 
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that the disease In question (S. oryzae) affected In varying degrees 105 of 120 
rice varieties, the immunes being listed as are those suffering the greatest in- 
jury. The study as carried on is outlined with discussion. 

The Sclerotium which attacks rice plants in tlie Philippines was also found 
to infect soy bean, mountain pepper, peanut, New Era cowpea, calamismls, 
pepper, and sesamum. The damage to rice seedlings ran as high as 34.44 per 
cent, being promoted by close planting and lack of maintenance of clean cul- 
tures. Older plants transplanted in soil infected with Sclerotium produced 
late tillering and distorted heads. Inoculations by means of inyc(4inm are more 
effective than those with sclerotlal bodies. Cultures kept for a very long time 
on artificial media seemed to develop very slowly on the inoculated plants, 
producing only slight Injury. Plants growing in flooded soils showed no signs 
of disease. 

Fiji disease of sugar cane in the Philippine Islands, O. A. Reinking 
(Phytopathology, 11 (VJ21), No. 8, pp, 83i~SSTy pis. 2).— -The author describes 
the Fiji disease of sugar cane as it has been ol)served in the Philippines. While 
the cause of this disease is not definitely known, ]*lasrno(linni-like bodies are said 
to have been oi).served In old and young galls produced by it. From the Informa- 
tion at hand, it Is believed that the causal factor gains entrance to the plant 
through the root system, and that it may remain in the soil for at least a year. 
The relative resistance of different .species of cane is stated, the Philippine 
varieties being in general less subject to infection than many of the introduced 
ones. Thus far the Fiji disease has not been observed on the wild sugar cane 
( f^avcharum spoiUancum - ) . 

Tobacco wildfire in 1922, P. .7 Andekson and G. H. Chapman {MassachUr 
netis *s7c/. Bnl. 21S pp. 27. fly. 1), — The results are given of cooperative 

investigations ou tobacco wildfire due to Bacterium iahacum, the experiments 
having been conducted in 1922 by the Massachusetts and Connecticut State 
Stalious. Wildfire is reported to be the most destructive disease of tobacco 
in tlie Connecticut Valley, 

Laboratory studies are said to show that the bacteria are able to withstand 
freezing in cultures, and that under some conditions they are probably able to 
survive the winter in the soil. Negative evidence is presented indicating that 
the bacteria are probably not seed borne. Experiments are said to show that 
the bacteria can sunive the winter in diseased areas in cured leaves hut 
probably not in leaves remaining in the field. 

Suggestions for the control of wildfire include the selection of seed from 
plants known to he free from the disease, sterilizing llie seed witli corrosive 
sublimate in case there is any doubt of the origin of the seed, location of seed 
beds where the disease had not occurred in the pre\ious year, sterilization of 
the soil, hoards, sash, or other coverings, and keeping the plants covered witli 
a copper-lime dust or copper-lime spray from the time they are as large as the 
finger nail until setting is completed. If the disease appears in the field, it Is 
recommended that the plants should be removed as soon us observed and crop 
rotation should be followed wherever It is practicable. 

Diseases of greenhouse crops and their control, J. J. Taxjbenhaus (New 
lor/c; E, P. Dutton d Vo,, 1920, pp, XV +1^9, pU. 82).-— The author has brought 
together for the benefit of teachers, students, and practical greenhouse men the 
data available on the diseases affecting greenhouse crops. Chapters are de- 
voted to greenhouse soils and their management, and to cultural conditions in 
the greenhouse, after which the principal diseases of greenhouse vegetables 
and ornamentals are described, together with suggestions for their control. 
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Apple scab control, J. W. Eastham (Brit. Columbia Fruit-Orowers^ Assoc, 
Ann, Rpt., 31 (1920), pp. 56-^9 ). — ^Experimentation here detailed confirms the 
advantage of Bordeaux mixture fungicidally, alst) as regards a directly bene- 
ficial effect irrespective of scab control. No inclusive statement, however, 
has yet been justified in favor of Bordeaux mixture over lime sulphur in this 
connection. 

Combating apple scab, W. S. KHOxrr (Massachusetts 8ta. Bui 214 (1923), 
pp. The results are given of experiments conducted for the control of 

apple scab. Various spray materials were tested, but the most satisfactory con- 
trol as a result of two year’s work was with a 3-10-50 Bordeaux mixture ap- 
plied when the buds were in the pink stage followed by applications of a 1-50 
lime sulphur for the calyx and succeeding sprays. Experiments showed that 
dry lime sulphur was as efllcient as liquid lime sulphur for the preparation 
of the spray fungicide. 

In 1022 dusting sulphur and a copi)er-lime-arsenate dust were compared and 
the dusting sulphur gave the most satisfactory control. Tiiere was said to be 
some russeting of the fruit where the copper-lime-arsenate was used, and the 
dusts did not give quite as complete control as the liquid prej)arations. 

A spraying program for 1923 is given. 

The life history and identity of I*atelliiia fragariae, Leptothyriuni 
macrothecium, and Peziza oenotherac, 0. L. Shear and B. (). Doixje (Myco- 
logia, 13 (1921), No. 8, pp. 135-110, ph. S, figs. 5).— rursuant to stmlh's on the 
causes of decay and spoilage of small fruits in picking, shipping, and market- 
ing, during the course of which a number of fungi were found, the pathological 
and economic aspects of which were reserved for a later paper, the authors herein 
direct attention to the importance of a full knowledge of the life history, 
identity, and synonymy of pathogenic fungi. 

The present paper treats of the life history, morphology, and taxonomy of this 
particular fungus, which has been found frequently on strawberries and 
other small fruits and is now shown to occur on a great variety of plants and 
plant parts. The three stages are discu.ssed in some di^tail, as is the rather 
extensive synonymy. The distribution and hosts are indicated. 

Cross-inoculation experiments show that the fungus is a weak parasite and 
X)as8es readily under favorable conditions from one host to another. 

The Septoria leaf spot of llubus, E. W. Roakk (Phytopathology, 11 (1921), 
No. 8, pp. 328-t333 ). — A leaf si)(»t of Uubus caused by Mycvsphaerella ruM n. sp. 
was described. For its prevention, planting of disease-free stock, destruction of 
old canes and leaves in the fall, and, when conditions are favorable for the 
spread of the disease, spraying with a 3-3-50 Bordeaux mixture are recom- 
mended. 

A coutrlbutlon to our knowledge of soil relationships with citrus 
chlorosis, G. B. Ltpman (Phytopathology, 11 (1921), No. 8, pp. 301S05),--A 
report is given of a comparative study of soil extracts from soils bearing 
normal and chlorotic citrus trees. The normal soils were said to exceed the 
others in total solids, nonvolatile and volatile solids, nitrates, calcium, and mag- 
nesium, while for the content of phosphorus, potassium, and sodium the propor- 
tions were reversed. No clue was found to offer an explanation of chlorosis 
based on the iron content of the two soils. Considering the recent findings of 
Kelley and Cummins relative to the composition of mottled and normal citrus 
leaves (B. S. B., 44, p. 544), the authr^ thinks that possibly there may be a 
correlation l)etween the composition of the soil extracts and the causa of the 
disease 
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Preiimiiiiarjr report on controlling melanosc and prei>aring Bordeaux 

oil, O, F. BuiitJEB, E. F. DkBuisk, aud VV. K. Beigus (Florida kiia. Bui, 107 
(1928) f pp, 12I-I40, figs, 5 ), — A brie! account is given of citrus uielauose due 
to riiomopsis cUiit a fungus which is said to cause aiso much of the stem-end 
rot of citrus fruits in Florida. As a result of a survey melanose is said to be 
widely spread in the State, a large percentage of the fruit being infected in 
some counties. 

For the control of melanose the authors recommend spraying the trees with 
a 3-3-50 Bordeaux mixture to which is added 1 per cent of oil in an oil emul- 
sion. A spray calendar is given for the times of application and fungicides 
recommended for the control of this aud other citrus diseases. 

In a previous publication (E. S. it., 30, p. 50) thorough pruning was recom- 
mended for the control of melanose, but the authors of the present publication 
do not consider this practice to be economically protitable. Fruning sui»ple- 
mented by spraying gave the highest proportion of lirst quality fruit. As a 
result of inoculation exijenmenls only young leaves and triiits were lound sub- 
ject to infection, and fruits are said to become inimuiie early in June. 

Commercial control of citrus melanose, J. U. ^Vl^8^oN and J. J. Bowman 
(U, iS. Dcpl, Agr., Dept, Cue. (19^0), pp. 6'). — A briel discussion is given of 
melanose due to rhomopsis citri, with suggestions lor its control by the use of 
Bordeau\-oil sprays, the recommendations bemg based on three years’ extieri- 
ments on the control ot this disease. A detailed account of the investigations is 
to be given in a later publication. 

Observations in Malaya on bud rot of coconuts, A. IShaiu»jj!.s aud J. Lam- 
nouKNE (Atm. But. [Loat/onJ, JO Ao. lJ/1, pp, 55-70, pis. 7). — Observa- 

tions in the Federated Malay ph.ites, isolation and luvesugaiion of diseased 
tissues, and laboratory tests a^ interpreted bi the authors led to tlie con- 
clusions tliat if the nutritive bud tissue of coconuts is a suitable pabulum for 
any sapropliytie organism (bucteriuni or lung us), this will develop and cause 
symptoms usually associated with bud rot if inoculated directly into the bud 
tissues. 

Owing to a very delinite resistance exercised by the bud tissues of mature 
trees against infection, such organisms in the absence of suitable conditions 
were not developed beyond a certain stage, marked by the deaih of the central 
shoot. If the central shoot dies, ami the hud is invested externally wdth the 
invading organism, the bud tissues have the power of pushing out a lateral, 
by means of W'hich giowth is continued to take the place of the diseased central 
slUH>t. It is regarded us proved that Vhylophthora palmivora functions as an 
obligate parasite on tlie temler central leaves of most palms, but it has not 
beeu proved to cause rotting of tlie heart tissues. The authors believe that the 
existence of bud rot in coconut palms is not ol itself proof of the presence of 
a specific disease, or of disease at all in the ordinary sense of the w^ord. 
Bud rot is a couditiou which may be iuduced by mechanical and chemical or 
parasitic Interference with the life processes of the palm. The material of the 
heart is extremely tender, and when the natural resistance of the living tissue 
is reduced it forms a highly nutritive medium suitable for the rapid development 
of any of a large variety of possible iuvadiiig organisms. In the case of 
epidemic or infective bud rot, the issue is narrowed dowm to the responsibility 
of a transferable parasite, but there is no ground for assuming that the 
parasite concerned In producing the condition of such a general nature is 
necessarily or even probably the same in different situations. 

Some problems of forest pathology in Ontario, J. H. Fatjtx (Jour, For-- 
estry, 20 (1922) , No. i, pp. d7-7d).— The problems in pathology presented by the 
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extensive, unregulated, and varied forest growths of Ontario are being in- 
vestigated along the lines of tabulation of Ontario timber diseases and their 
causal agents, foundation studies on butt rots, and consideration of particular 
problems in response to special demands. Several diseases, hitherto unde- 
scribed, have come to light In the course of the tabulation. 

Butt rots constitute an outstanding and increasing cause of loss. 

Particular attention has been given to white pine needle blight, which is 
especially prevalent in northern Ontario, tiie greater part of the research on this 
disease having been curried out in Tlmagami, an area located about 300 miles 
north of Lake Ontario. Tlie symptoms of the disease are described. The 
trouble was found in 1919 to lie in the roots, the absorbing roots being dead 
at a time wlien there was a sudden demand for a greatly increased supply of 
water. The killing may occur from deficiency of water. Trees other than 
Finns airobtis were affected in lesser degree. Needle bllglit is difficult to 
distinguish from sulphur-fume injury. 

Regarding white pine trees studied since 1918, 358 being bliglited and 275 
checks, it is stated that only two of the latter developed blight, and tliis oc- 
curred under known conditions, namely, a partial lifting of the thin soil cover 
by freezing from its bed of broken rock. 

Dividing arbitrarily blighted trees into two classes, those with trunks mure 
than 6 in. in diameter and those below that class, and tabulating, it is con- 
cluded that young stands are not likely to be seriously depleted by needle 
blight, that injury to heavily blighted mature stands may be so great as to be a 
decided factor in determining the time of harvesting, and that in regions sub- 
jected to sulphur fumes, it Is possible to diifcreiitiate between blight and sul- 
phur-fume injury if the examination be made at the right time, that is, during 
the growing season. 

Chestnut black canker, (1, Baiosi and li, Farneti {Atti 1st. Hot. R. Univ. 
Pavia, 2. ser., 18 (1921), pp. 93, pis. 17). — Chestnut black canker is claimed to 
have its origin in the aerial parts and not in the roots, thougli it does descend 
into these, passing to their extremities. Tlie fruiting bodies of Coryneum 
are not present in the final stage of vegetative life. C. perniewsum is identical 
with C. kunzei castancae, and Mclanconis pcrniciosa with M. modoniae. 

Leaf spots of the elm, L. E. Miles (Bot. <Jaz,, 11 (1921), No. 3, pp, 161-196, 
pis. S, fig, 1).'—Gnomonia ulmea, tiie cause of the most common elm leaf spot in 
America, has been reported as occurring on five of the six native species of 
elm in this country and as being of wide distribution, extending tliroughout the 
entire range of its hosts, the most common of \vhich is Ulmus americana. The 
fungus is not ordinarily of much economic importance, though it may cause 
considerable injury to seedlings and young trees in nurseries by producing 
premature defoliation. This fungus is discussed at some length. 

A new leaf spot of the American elm is caused by Oloeosporlum ulmiaolum, 
which Is described as a new species. 

Systrernma ulmi causes a leaf spot of the European elms in Europe. 
Onomonia ulmea has been much confused with this fungus, and appears In the 
literature as occurring in this country. It is thought probable, however, that 
it does not occur at all in America. 

Other species of fungi producing leaf spots on the elm are listed, with a 
brief comment on each of the American forms. Seven species of fungi are 
listed on the leaves of fossil elms. 

A wet rot of Para rubber roots, W. N. 0. Bklgbavk (Fed, Malay 8tate$ 
Dept, Agr, Bu\ 28 (1919), pp, 21, pis, 9 ), — In a preliminary account (B. S. R., 
37, p. 458), It was claimed that Para rubber wet-rot disease Is caused by Porta 
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hypolaterita. Later work has shown that the fungus could not be a Porla. 
From available material sent to Kew, the fungus has been designated as 
Fames pseudo-ferretis. The mode and effects of infection are described. Con- 
siderable variation appears In the forms of fructifications. Successful Inocula- 
tion experiments have been made on wounded roots of mature rubber. Treat- 
ment appears to be of little value. Prevention by clean clearing of jungle 
stumps is recommended. 

Some new or little-known hosts for wood-destroying fungi, III, A. S. 

Rhoads {Phyio pathology, 11 {1921), No. 8, pp. S19S26 ). — In continuation of his 
Investigations (E. S. R., 40, p 850), the author records additional new or 
unusual hosts for about 20 species of fungi. Notes are also given of a number 
of normally saprophytic forms that have been found as wound parasites on 
living trees. 


ECONOMIC ZOOLOGY-ENTOMOLOGY. 

Breeding game birds, a profitable industry, D. W. Huntinoton (Trenton: 
Netc Jersey Wti'e Cloth Co., 1021, pp 39, figs. 88 ). — This is a small handbook 
on the propagation and management of American game birds, including the 
methods and ai)pliances used in rearing and in the practical protection of wild 
nesting birds. 

Knowing birds through stories, F. Rrai liar {Nev: York and London: Funk 
d‘ Wagrtalls Co, 1922, pp. XV-^S^/O, pis 23, figs. 7 ). — This includes practical 
information presented in a popular way. 

Choice of food and numerical abundance among Insects, 0. T. Brues 
(Jour. FjCOu. Fnt., 16 (1023), No. t, pp. Jt6-31 ). — This is a paper presented at 
the annual meeting of the American Association of Economic Entomologists in 
December, 1022. 

The obligation that economic entomology owes to forestry, S A. Graham 
and A G. Rthjoi.fs (Jour. Leon Knt., 16 (1923), No. 1, pp. 31-61 ). — A paper pre- 
sented at the annual meeting of the American Association of Economic En- 
tomologists held in December, 1022. 

The insecticidal properties of tobacco dust, P. J. Parrott and II. Glasgow 
(Jour. Eeon. Kni.. 16 (1923), No. i, pp. 90-95).- T\\\^ is a report of invevStiga- 
tions conducted by the authors at the New York State Experiment Station. In 
experiments within the spirea aphid, reground tobacco (1 per cent nicotin) of 
IIK)-, 150-, and 200-mesh fineness killed a larger percentage of the insects than 
the coars(?r grades of the material. 

“ Bine tobacco dust displayed a high rate of toxicity against the spirea aphid, 
the currant aphid, and the apple red bug. Its insecticidal properties, on an 
average, were not uniformly as high as that of dust mixtures containing nicotin 
sulphate. The rosy apliid was combated clTectively with either nicotin sul- 
phate or tobacco dust incorporated in lime sulpluir and glue sulphur sprays. 
Unxmblished data record similar results with the casein sulphur spray. In 
comparison, dust mixtures consisting of or containing tobacco dust and nicotin 
sulphate as killing agents gave less efficient control of the insect.” 

Further data on fumigation with hydrocyanic acid gas in greenhouses 
on a commercial basis, E. ll. Sasscer and G. A. Weigel (Jour. Econ. Enf,, 16 
(1923), No. 1, pp. a^-Sri.—ln continuation of the preliminary report (E, S. R., 
47, p. 847), the authors present additional data based upon experiments con- 
ducted during the year. The formula used was 1 ounce avoirdupois of sodium 
cyanid, 1,5 liquid ounce of sulphuric acid (1.83 sp. gr.), and 3 fluid ounces of 
water. Frequent one-hour exposures in a greenhouse containing a large num- 
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her of different plants were followed hy no permanent Injury, though tempo- 
rary burning; occurred on such plants as Jasmine, salvia, etc., and the Insects 
were practically eliminated, except mealybugs, which were preatly reduced by 
the killlnpr of immature larvae. Results are also given for the fern scale, the 
camphor scale, and the Florida red scale. 

[Biennial report of the State entomolojglst], D. 0. Mote et al. (Ariz. 
Comn, Affr, and Fort. Ann. RpU., 12-1S (1920-21), pp. 17-6i, ffps. 12 ). — Tn this 
report the State entomologist presents the details of work for the fiscal years 
ended June 30, 1920, and June 30, 1921, with a supplementary report covering 
the growing season of 1921. It Includes an account of the Mexican boll weevil 
quarantine work, the status of the Thurberla boll weevil and Its control, ac- 
counts of the Thurberla bollworm, the pink bollworm, and the automobile as 
a factor In spreading pests and plant diseases, etc. 

[Economic in<«pcts and their control in Mississippi! (Miss. State Plant Bd. 
Quart. Bvls. 2 (1922), Nos. 1-2. pp. J-P, U-IS, 15, 16, 17, 18, ftp. 1; S, pp. S-8, 
14-19, 2S-26, flas ;T). — Papers presented that relate to economic entomology in 
No. 1-2 include Recent Developments in Relation to the Pink Bollworm 
Situation In the Dnlted States, by W. D. Hunter (pp. 3-fi) ; A New Potato 
Weevil in Mississippi, by R. W. Harned (pp. 6-8) : The Chrysanthemum Gall 
Midge (Diarthronompia hppogaea lieon], by D. W. Grimes (pp. 8, 9) : A New 
Sugar Cane Borer \Diatraca sacchnralis oromhidoides Grt.!, by R. W. Harned 
(pp. 11, 12): Argentine Ant Infestations Increase, hy M. R. Smith (pp. 12, 
13) : Sweet Potato Weevil Invades George County (pp. 15, 16) ; and Mealy- 
bugs (Pscudococcus sp.), by J. M. Langston (pp. 17, 18). Papers presented 
in No. 3 Include The Status of Sweet Potuto Weevil Eradication in Missis- 
sippi, by K. L. Cockerham ( pp. 3, 4) ; The Sugar Cane Moth Borer In South 
Mississippi [D. saccliaralis cram hi dot des), by T. E. Holloway (pp. 4-8) ; 
Mexican Bean Beetle Extends Territory (pp. 14-18) ; The Argentine Ant 
Situation (pp. 18, 19) ; and The Buff-Colored Tomato Weevil of Australia 
[Desiantha vociva] in South Mississippi (pp. 23-26). 

The paper by Harned on a new potato weevil in Mlsalsslppl calls attention 
to the fact that a new pest lias been found in Stone County, where It destroys 
Irish potatoes, tomatoes, and turnips, but appears to have been readily con- 
trolled through the application of arsenate of lead. The pest appears to be 
D. nociva, the buff-colored tomato weevil occurring in Australia, an account 
of which by W. W. Froggatt (R 8 R., 35. p. 261 ) is rejwodnced in No. 3. 

Fifty-second annual report of the Entomological Society of Ontario, 
1021 (Ent Soc. Ovfario Ann. Rpt , 52 (1921), pp. 71, ftps. IS ). — ^Tbis report 
Includes papers presented at the annual meeting of the society, held at Guelph 
on November 17 and 18, 1920, namely, Poisoned Molasses for the Destruction 
of Noctuid Moths, by E, H. Strickland (pp. 13-18) ; The Western Wheat-stem 
Sawfly in Canada [Cephus cinctus Nort.l, by N. Criddle (pp. 18-22) [E. S. R., 
47, p. 762] ; The European Corn Borer (Pyrausta nuhilalis Hubn.) : Life His- 
tory in Ontario, by H, G. Crawford and Q. J, Spencer (pp. 22-26) ; The 
Spread of the European Corn Borer in S<mtheni Ontario, by L. S. McLalne 
(pp. 26-28) ; The Imported Onion Maggot [llylcmyia nntiqua (Meig.)l in Brit- 
ish Columbia, with Notes on Its Life History and Control Under “ Dry Belt ” 
Conditions, by R. C. Treherne and M. H. Ruhmaun (pp. 29-33) ; Notes on the 
Plum Spider Mite or European Red Mite [Paratetranychus pilosm C. & F.], by 
W. A. Ross and W. Robinson (pp. 33-42) ; Insects of the Season in Ontario, 
by W. A. Ross and L. Caesar (pp. 42-52) ; The Cabbage Maggot (Phorbia 
brassicae Bouche). by L. Caesar (pp. 50-52) ; Economic Entomology In Quebec 
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during the Past Decade, by Father Leopold (pp. 52-62) ; and The Entomolog- 
ical Record, 1921, by N. Griddle (pp. 57-70). 

The paper on P. pilosus, by Ross and Robinson, presents the results of studies 
of its biology, details of which are presented in tabular form. A table is 
given showing the nurribor, duration, and overlapping of g(nierations and 
another showing the comparative susceptibility of European plums to mite 
injury, classified under the headings severe, moderate, light, and very light 
The authors’ experiments have shown definitely that the pest can be controlled 
by spraying twice with commercial lime sulphur 1-40 at the times recom- 
mended for the control of brown rot, curculio, etc., namely, (1) when the fruit 
is set and most of the calyxes have dropped and (2) two weeks later. Pre- 
liminary experiments indicate that heavy applications of sulphur dust will 
also control the mite. 

Insects attacking ferns in the Hawaiian Islands, O. H. Swezey {Hawaii. 
Kni. Soc. Proc , 5 (1022), No. 1, pp. 51-65 ). — Brief notes are given on the 
insects which altack 130 odd speci(‘s of ferns occurring in the liMvaiian Islands. 

Tli*^ greenhouse grasshopper, Tacliycines asynamorus AdcL, a pest in 
conservatories and propagating houses, F. A. .Mason (Bur. JHo-Technol,, 
Uni 8 {1028), pp. 2(}i~2G7, JUjs. -}). — A brief summary of information on 
tins post, a knowledge of the life hist(»ry of which is very iiicomi)lete. 

The use of niootiii dusts in the control of citrus thrips, A. J. Flebut 
iValif. Dept. Apr. Mo Bui.. It (1022), No. 10, pp. 745-154 ). — This account is 
based upon work conducted by the U. S. 1). A. Bureau of Entomology during 
tlie spring of 1922 to determine the effectiveness of nicotin in a dust carrier 
in controlling tothrips ciirl Moult. In all, al^oot r>() ocr(*s were <lusted 
evperiniontally, .some ns it would he done commerciany, others far heavier 
than could he nlTordod. In hut a singU‘ (‘nse, that of a grov(‘ ai iXaraiijo. Galif., 
wi're tli(‘ rt'sults satistact<»ry, and there some r(‘sults must have hocai obtained 
hy the destruction of .Melilotus upon which the thrips were brt‘eding. The 
failure of the dusts in successfully controlling the citrus thri]).s seem to be due, 
first, to the dillicnlty of distribution, good coverage being impossible in a 
breeze of any kind, and second, to the failure of the dust to kill the thrips, 
merely paralyzing them for a time, and many recovered. 

^rhe .squasli bug in Massachusetts, H. N. Worthley {Jour. Econ. Ent., 16 
(1025), No. 1, pp. 73-70, figs. 2 ). — The author reports upon studies of the life 
cycle of the sipiash hug in IMassachusetts and compares records with those 
for other imrts of the couiUry. x\n attempt to discover an etficlent insecticide 
for its coiitr<il resulted negatively. Brief notes are given on the tachinld 
jiarasite Trivhopoda pennipcft Fah., a more extended account upon which is 
being prepai*ed. 

The onion capsid, Orthotylns translncens Tucker, P. A. Glenn {Jour, 
Econ. Ent., 26 (1023), No I, pp. 79-81, pL /).— The lifi‘ cycle of the onion capsid 
which occurs in Illinois on wild garlic and attacks onions, is hri(‘fiy summarized. 
Spraying with whale-oil soap is recommended. The burning over of garlic fields 
and fall plowing are excellent preventives. 

The clover aphis: Its biology, economic relationships, and control, U. H. 
Smith {Idaho ,STa. Rv^search Bui 8 {1023), pp. 3-75, figs. 35).— This is a 
detailed report of investigations commenced at the station by the author in 
May, 1918, a preliminary account of which, in Bulletin 112, has been noted (E. 
S. R., 40, p. 354). The author reports at length upon the economic history of 
the clover aphid {Anuraphis hakeri Cow.) and its importance, and follows with 
accounts of its life history and habits and means of control, including natural 
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enemies. The account has an annotated bibliography of 43 references to the 
literature. 

Dusting for the pea aphid, E. N. Ooky (Jour. Econ, Ent., 16 (1923), No. i, 
pp. Sl-Si ). — The author has found dusting to be the most promising means for 
controlling the pea aphid in Maryland, and that a high nicotin content and not 
less than 30 lbs. of dust per acre are preferable. The use of a trailer of canvas 
is advised, and at least 50 per cent of the vines should be Infested when dusting 
is commenced. 

The outbreak of Pseudococcus sacchari Ckll. on the sugar cane of 
Egypt» W. J. Hall {Epypt Min. Agr., Tech, and Sd. Scri\ Bui 26 {1922), 
pp. [^]-f-id).-“This is an account of a mealybug of world-wide distribution 
which was first observed in Egypt in 1912 and came into prominence in 1918, 
since which time it has increased to such an extent that the whole sugar cane 
crop of Egypt is affected to a greater or less degree. A brief summary of in* 
formation on the pest is followed by an extended discussion of control measures. 

The sugar cane mealybug, T. D. A. Cockerell {Nature [London], 111 
{1923), No. 2781, p. 223).— The author refers to the account of the sugar cane 
mealybug {Pseudoooccus sacchari Ckfl.) above noted, and to observations made 
in Madeira, where only a sparing and local infestation was observed. It is 
thought probable that its control there is due to some efficient parasite. 

The author also reports the occurrence of what he considers a really danger- 
ous pest in Madeira, namely Aleurothrixus howardi Quaint., which was ob- 
served on citrus in Funchal. The rose weevil Pantoniorus fullcn (Horn.) is 
said to be another potential pest found in Madeira. 

Control of the common mealybug on citrus in California, A. I>. Houniw 
{IJ. S. Dept. Agr., Farmers' Bui 1309 {1923), pp. 11, flgs. 5). — This Is a popular 
summary of information on PseudococcKs eiiri Risso. and means for its control. 

Problems in economic entomology, E. P. Felt {Jour. Eeon. Ent., 16 {1923), 
No. 1, pp. 89-1f5). — This discussion deals particularly with the proposed zone 
barrier against the westward spmid of the gipsy moth, extending northward 
and westward through the highly cultivated regions from Bridgeport to Dan- 
bury, Conn., tlience through portions of the Harlem, Hudson, Oliamplain, and 
St. Lawrence Valleys to Lake Ontario. 

The corn earworin, W, J. Phtj.lips and K, M. King {V. J)cp1. Apr., 
Farmers' Bui 1310 {1923), pp. fI+18, flgs. 78).— This is a popular summary of 
information on the bollworm on corn and means for its control. 

On the synonymy of the pea moth, C Heinktcii {Canad. Ent., 53 {1923), 
No. 1, p. IS). — The author calls attention to the fact that there arc two species 
of Lasiwjyresia both of which are i)ea moths, namely, L. nebritana Trelt, and 
L. nigricana Steph. A further study of the Ijaspeyreslinae has led to the dis- 
covery that the form to which the name L. novimundi Helnr, was given (E, 8. 
R., 44, p. 252) is no other than L. nigricana. 

A preliminary report on the use of creosote oil as a mosquito repellent, 
0. P, COOOLE {Pub. Health Rpts. [V. 8f.], 38 {1923), No. 10, pp. flg. l)r- 

Observations here reported upon indicate that creosote oil, when applied to 
walls and c*eilings in the quantity of 1 gal. to 420 sq. ft, will noticeably repel 
anoplieline mosquitoes. The duration of the effectiveness of creosote oil has 
not been determined, but observations of certain creosoted houses 10 weeks 
after the application seemed to indicate that the oil was still effective at that 
time. 

Masicera senilis, a parasite of the European com borer (Pyrausta 
uubllalis), n, W. R. and M. 0. Thompson (EnU Soc. Wash, Proe., 25 (192$), 
No. 2, pp. S3--U, flgs. 21).— In this second paper of the series (E. 8. R., 46, p. 
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57), the author deals at length with the taehiuld paraMte M. smiUii which in 
southern Italy Is responslhle for almost the total parasitism observed in the 
hibernating larvae after the emergaice of the Ichneumonid Eulmneriqii 
femur, another important parasite of the corn borer The species has been re* 
ferred to by Coquillett under the name of M, myoidea and is Indigenous to North 
America, where it is a common parasite of stem borers. It was described by 
Townsend in 1916 under the name Andrim radicis. 

The neotropical muscoid genus Mesembrinella Giglio-Tos and other 
testaceous muscoid flies, J. N. Aldrich {U. 8. Natl, Mus, Proc,, 62 (1922), 
Art, 11, pp, 24). — Among the 12 species here described as new is Palpostoma 
desvoidyi, reared from Lepidiota frenchii Blkbn., a scarabaeid beetle Injurious 
to sugar cane in North Queensland. 

Note on the lesser bulb or lunate fly (Bumerus strigatus Fall.), D. B. 

Mackie {Calif. Dept. Agr. Mo. Bui, 11 (1922), No. 19, p. 75P).— The author 
records the rearing oi this fly from bulbs at Sacramento, Calif., where two 
broods a year were observed. It was also reared from bulbs received from 
Santa Cruz County, and reports of Us presence in other sections have been 
received from bulb growers. The pest has been taken in bulb importations as 
follows: Bearded iris from lYance, hyacinth from Holland, narcissus from 
France and Holland, and unnamed bulbs from Holland. It has been reported, 
ficcording to the Federal Horticultural Board, from Massachusetts, New York, 
New Jersey, Connecticut, Texas, Ohio, Colorado, Washington, Oregon, Cali- 
fornia, atui Peru. Experiments show that this species succumbs to vacuum 
fumigation in carbon disulphid at the rate of 2 lbs. per 100 cu. ft. for a period 
of an hour, with no Injury to the bulbs. 

Du ludiau parasitic flies, I— IV, H. Russkll (Jour. Bombay Nat, Hist. 8oc., 
28 (1922), Nos. 2, pp. S10-SS0 : S, pp. 703-718, pis. 2; 4* pp. 957-969, pis. S).— 
This paper, dealing with parasitism among the Diptera, includes a general dis- 
cussion, an account of the structure and life history of the species which com- 
pose the families of parasitic larvae, and accounts of the parasitic forms among 
the Muscoidea and I*upipara. 

Some recent experiments in the control of the cabbage maggot (Chor- 
tophiln brassicae Bouebe), W. H. Brxttain Clour. Econ. Ent., 16 (1923), 
No. 1, pp. 61-68). — The author reports upon experiments witli a number of com- 
IKxunds for the control of the cabbage maggot extending over a period of eight 
>ears. They have shown that considerable latitude in the use of corrosive 
sublimate is allowable, and tliat even under adverse weather conditions there 
is no necessity for applying the treatment until several days after the flies 
appear. It has also been demonstrated that the application remains effective 
for some time, and the same is true of treatments with creosote or anthracene 
oil dust, though not to the same extent. 

Control of the root maggot in cabbage seed beds, H. Glasgow (Jour, Boon. 
Pint, 16 (1923), No. 1, pp. 68-73, fig. i).-- This is a report of a comparison of 
methods, conducted by the author at the New York State Experiment Station. 
In western New York control of the cabbage maggot resolves itself largely into 
tlie protection of late cabbage while still growing In the seed bed. 

“ Comparisons of the mercuric eWorld and cheesecloth methods are decidedly 
in favor of the former as regards cost and adaptability, although the method 
has still to prove its worth during seasons of maximum abxmdance of the 
Insect* Certain precautions must also be observed, since there is danger of 
burning Just as the young plants are pushing through the ground. No other 
materials tested, except tobacco dust, gave great promise of success.** 
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Ool#iMio porno beetle la Abe J* WmtAVn (O&m0. Bmtd. 

Amd^ Agr, Fraooe, 8 (iW), No* $5, pp. oU. ia Xntermtl Imt Agr* 

IBomeh Internal* Eev, Boi. and Fraet. Agr., IS (£888), No. 8, pp. I^, i(W).— 
TUb l8 aa account of the occurrence of Leptinotaria deoemUnmta in the Depart* 
meat of the Qlronde» whm It was <ll8coyered about the middle of June, 1922, 
and is thought to have been introduced more than a year previously. At the 
time of the discovery numerous fields had bemi invaded throughout almost the 
whole of the Canton of Blanquefort and of Oastelnau in the south. Control 
work was commenced, arsenate of lead being placed at the disposal of fanners 
by the Oovemment free of cost 

A coffee borer, J. me Oamfos Novaxs (Boh Agr. IBao Paulo], 8S. ser., No. 
8^4 (1988), pp. 67-70, fig$. 4).— Under the name Xpleborui oofoicola the author 
de^bes a new species that is a source of injury to coffee in Brazil. 

Premature dropping of the coconut caused by Homalinotus coriacens 
GyL, G. Bonoab (Chocaras e Quintaea, 85 (1988), No. S, pp. 805-808, figs, 5).— 
The attack of this curcullonid beetle results in the abortion of the fruit of the 
coconut palm in Brazil. 

The leaf and twig mining bnprestid beetles of Meadco and Central 
America, W. S. Fishkb (U. S. Nath Mu$. Proc,, 88 (1988), Art 8, pp. 95). — In 
studies of the buprestld beetles of the tribes Agrllini (group Trachytes) and 
Mastogenini, from Mexico and Central America, the author has recognized and 
described 42 new species. The genus Leiopleurella is erected. 

Cotton boll weevil in Virginia, W. J. Sghosnb (South. Planter, 84 (1988), 
No. 5, pp. 8, 26).— The author announces the discovery of the invasion of Vir- 
ginia by the boll weevil at two points, (1) in the southern corner of Pittsyl- 
vania County close to the North Carolina line and (2) somewhat south of 
Suffolk in Nansemond County. 

Starting right with bees, H. G. Rows (Medina, Ohio: A. /, Root Oo., 1988, 
pp. 188, figs. J22).— This paper gives practical information based upon personal 
experience. 

Forty-second annnal report of the Beekeepers* Association of the Prov- 
ince of Ontario, 1021 (Ontario Dept. Agr., BeekeeperB" Abboc. Ann. Rph, 
1981, pp. SO). — ^The papers presented at the forty-first annual convention held 
at Toronto In November, 1021, together with the discussions which followed, are 
given. 

Descriptions of new genera and species of Hawaiian Hncyrtidae 
(Bymenoptera), HI, P. H. Tikbeblake (Hawaii. En%. Soc. Proc., 5 (1988), 
No. 1, pp. 185-^187, fipB. i7).— This paper is said to complete the author’s con- 
sideration of Hawaiian Bncyrtldae (B. S. R., 43, p. 662), except the endemic 
species of Anagyrua The genera here treated all belong to the Mlrlni, and the 
new species are apparently midemlc. 

The biology of Habrobracon brevicornis Wesm.; a contribution to the 
question of the biological control of injurious insects, A Habk (Arb. BM. 
Rokshmist. Land. u. WorBtw., 11 (1988), No. 8, pp. 95--l$8, pis. 8; abn. in Rev. 
Aptd. Ent., 10 (1982), Ber. A, No. 11, pp. 588, 567).-This Is a report of inves- 
tigations of H. brovUmmlB conducted from August to Decembr, 1921, as a re- 
sult of the occurrence of this braconid in broods of the Mediterranean flour 
motih ObservationB of its life history hem reported show that several genera- 
tions can occur during the year, and kt high temperatures a new one can appear 
in seven days. Although a relatively high degree of warmth Is required, Its 
economic value Is constderabhi. Ite devetopment is aio^ finder 64* V.p find 
ovlpositton ceases In cool weather. 
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A new ]i)rnieno|^teroii8 pArasIte ot the Australian fern weevil, Sfaipriiia 
fnlvitarsis Faac., D. T. FutuiiWAT (Bui Ent Research, 13 (136$), No. 6, 
p, Under the name IscMogonus syagrU n. sp. the author describee a 

hymenopteran reared from the larvae of Syagrius fuMtarsis Pasc. at Nimbin, 
New South Wales. 

The language of bees, K. von Fbisch (Zool Jahrh. Alft AUg. ZooL it. 
Physiol Tiere, 40 (1923), No. 1--2, pp. 183, pls^ 2, figs, f 5). —This is a report of 
an extended Investigation in animal psychology. A bibliography of 39 titles is 
included. 

Results of spraying and dusting for the control of the red spider (Para- 
tetranychus pilosns), D. M. DkLong (Jour. Boon. Ent., 16 (1923), No. 1, 
pp. Control work with the red spider in the Erle-Ohautauqua fruit 

section, where it has become a serious pest on several types of fruit trees, is 
reported. The mites appear on the foliage early in the spring and develop 
from egg to adult in two to three weeks, there being such an overlapping that 
eggs and adults are always present As a result effective dusts must remain 
active upon the foliage for some time. It was found that lime sulphur wash, 
1 to 40, easily controls the pest, though it is too strong for prune foliage, which 
at times may be seriously injured by 1 to 76. 

“ The control by various sulphur dusts in combination with arsenate of lead 
or nicotin did not vary greatly, ranging from 60 to 00 per cent. Soap added to 
lime sulphur wash increases its value by at least 5 to 10 per cent. A 1 per cent 
lime sulphur with 6 lbs. of sulphur paste for each 100 gal. and 1 lb. of resin 
tisli-oll soap gave very satisfactory controL” 

foods— HUMAN NUTEIHON. 

Report of the seientiflc committee appointed to direct the work of the 
research center for the nutrition of man and animals (Bui 8oo, 8ci. Hyg. 
Aliment., 10 (1922), No. 7, pp. 408-414)- — ^At a meeting held at the headquarters 
of the Scientiiic Society of Alimentary Hygiene June 30, 1922, it was reported 
that the Institute of Agricultural Research had entrusted to the society that 
part of its program which deals with the nutrition of man and animals, and 
had made a grant of 30,000 francs for 1922. The proposed organization and 
personnel were indicated, the work to be divided between the laboratory of 
physiological chemistry and the calorimeter laboratory. The lines of investi- 
gation to be followed by the society in the research center thus established were' 
discussed by the committee. 

Oommissiou for the study and organization of a technical school of 
food preservation (Bui. 8oo. 8oi. Hyg. Aliment., 10 (1922), No. 7, pp, 395- 
j^g2 ). — ^Thls is a report, with summary of discussions, of a meeting held at 
Paris June 26, 1922. It includes a proposed outline of instruction in the theory 
and technique of food preservation and in food legislation to be given in such 
a school, the organization of which is being considered by persons Interested 
from commercial and scientific points of view. 

Comparative food needs of man and domestic animals, A. M. Lkbot (Bui 
BoO. Sd. Hyg. AVmmt., 10 (1022), No. 7, pp. 4i8-JflS, figs. 4).— The so-called 

feed units ” and “ feed equivalents ” proposed for the practical use of French 
cattle raisers are here described, and similar food units ” for human beings 
are worked out, by applying the factors representing the specific dynamic 
action of ittotein and carbohydrates to the commonly accepted energy values 
for food materials. 

The modem concepldoii of nntvlklon and some of om* food problems, 
M. I*. Eoxas (Philippine Agr., 10 (1962), No. 10, pp. 44^-^405). --This paper 
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deludes a brief dlecuasloa of modera developments in nntrltlon, followed t>y 
a careful analysis of the diet of the Filipinos, with suggestions for Its improve- 
ment. 

The figures on which this discussion is based include dietary studies cover- 
ing a period of one year, with weekly observations, of three typical peasant 
families ; similar dietary studies carried on consecutively from June, 1919, to 
March, 1920, of a student mess of the College of Agriculture of the University 
of the Philippines; and a still more recent study of the same student mess 
when the diet was better. The data for the three peasant families were cal- 
culated as the average per man per day on the basis of men at moderately 
active work 1, women 0.8, and children of different ages from 0.8 to 0.8 man 
value, and included weight, protein, calories, and calcium furnished by the 
different groups, meat and fish, eggs, milk, grain products, vegetables, and 
sugar. The diets of the three families furnished on the average 70.3 gm. of 
protein, 2,097.6 calories, and 0.1274 gm. of calcium per man per day. The diet 
at the student mess (first study) furnished 606.6 gm. of carbohydrate, 87.88 
of fat, 13.93 of ash, 78.1 of protein, and 2.676.27 calories. The later mess 
furnished 85.6 gm. of protein and 2*, 817.4 calories. Calculated to 50 kg. body 
weight the peasant dietaries furnished 70.4 gm. of protein and 2,247 calories 
and the student mess 78.1 gm. of protein and 2,675 calories. 

A comparison of the types of food and their distribution in the American 
diet, as estimated by Sherman, and in that of the students’ mess is given in 
the following table: 

Relative mtiroe and oo$t af caloriet furnished hy American and Filipino 

dietaries. 


Kind of foodatufF 

Amerioan dietary. 

ifjlipino dietary. 

Calories. 

1 

1 Cost 

1 

Calorias. 

Cost. 


Per cent. 

Per cent. 

Per cent 

Per cent. 

Meats and fish 

J6..54 

33. 19 

11.36 

81.30 

Eggs 

1.75 

6.55 

2.22 

9.04 

Mlft 

8.11 

9.08 

.78 

2.41 

Cheese 

.94 

1.13 



Butter and other fats 

10.29 

8.14 

.50 

1.66 

Grain products 

37.79 

17.86 

76.16 

31.81 

Sugar and molasses 

10.78 

3.80 

2.40 

1.16 

Vegetables 

9.03 

9.12 

7.06 

20.67 

Prints 

3.87 

6.03 



Nuts 

.27 

,36 



Miscellaneous 

.63 

5.76 

.63 

2.05 


In discussing these and the other figures presented, the author concludes that 
the Filipino dietary is probably deficient in protein (because of low Intake), In 
vitamins, and in calcium, and suggests as methods of remedying these de- 
ficiencies “the encouragement of a greater and cheaper vegetable production 
and the fostering of the dairy industry in the Islands.'* 

Studies in the diet of the Koreiut people, J. D. YANBusKHtK (Severtmoe 
Union Med, Col,, Research Dept,, Seoul IKeijo}, Art, H, pp, 10), — This report 
of preliminary Investigations as to the amounts and kind of food eaten by the 
Korean people and Its nutritional value contains a descriptive list of the prin- 
cipal Korean foods, with methods of tb^r preparation and data on the actual 
food consumed for a period of one month by 28 young men, mostly students, and 
on the nitrogen balance of a number of subjects. Most of the subjects liyed in 
boarding houses and A tew in privele homes. They are described as being 
vigorous and healthy, getting seme enerdiiie, tmt not laboring. The food mlues 
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as reported are at best only approximate, as they were obtained by calculations 
from the weight of food consumed and analyses of similar foods. 

Rice and rice mixtures averaged 1,572 gm. per day, furnishing 1,885 calories 
out of an average of 2,866. The range in calories was from 1,774 to 3,359 Pro- 
tein ranged from 67 to 180 gm., with an average of 89 gm. or about 15 per cent of 
the diet. The nitrogen values In the urine showed that only about 75 per cent 
of this protein was utilized. While no analyses of Inorganic salts were made, 
it Is considered that with the amount of vegetable and leafy foods used there 
was no marked deficiency in salts. It is estimated that the diet contains an 
abundance of vitamins B and C, but a deficiency of vitamin A. This Is largely 
due to the fact that milk and butter are not used to any extent. 

Famine rations in Russia, S. Dejust (Bui. 8oc. Sci. Hyg. Aliment., 10 
(192^), No. 7, pp. 434 - 455 , pis. 2, figs. 7). — ^This article summarizes the avail- 
able reliable information regarding food conditions In famine areas of Russia 
and the physiological effects of famine. 

Native dietary on Niue Island, A. B. Junotir (Jour. Home Boon., 14 (19^), 
No. 12, pp. 612-614)- — The author summarizes her observations on diet in this 
South Pacific island. Taro, coconuts, fish, and bananas are among the foods 
commonly used. Some of the cooked dishes and their preparation are de- 
scribed. Eggs are not used by the natives, It is said, though chicken is an im- 
portant feature of all feasts, but rarely eaten at other times. “ To sum up, the 
dietary is starchy and bulky, low in protein, high in fat from the coconut. The 
people look well nourished but not overfed, and are noted for being the best 
workers among the Pacific natives. Venereal and skin diseases, first introduced 
by whites, are prevalent, but apart from these the natives are a healthy people.” 

Urundi, territory and people, H. L. Shantz (Geogr. Rev., 12 (1922), No. 3, 
pp. 329-357, figs. 25).— -Information is included in this report regarding animal 
and vegetable food products, markets and marketing, food preparation, and 
related matters in Urundi, east Africa. 

Discussion on basal metabolism, E. P. Cathcart (BHt. Med. Jour., No. 
3225 (1922), pp. 747-750, fig. 1), — In this opening paper of a discussion on basal 
metabolism at a meeting of the British Medical Association held at Glasgow 
in July, 1922, the author discusses some of the problems that must be con- 
sidered in the interpretation of the results obtained in the determination of 
basal metabolism. His conception of basal metabolism is that ” the true basal 
metabolism Is a phenomenon separable from metabolism in general, and that 
it is based for the most part on the sarcoplasm or ‘ tonus * metabolism. It is 
generally admitted to be the lowest limit of metabolism compatible with normal 
tissue activity, and that It is certainly a function of the mass of the active 
metabolic tissue, of which muscle Is the predominant material.” 

A self-registering respiratory apparatus for determining the absorption 
of oxygen and caloric exchanges in man, A. Krogh (Compt,. Rend. Boo. Biol, 
[Paris], 87 (1922), No. 25, pp. 458-^61, figs. 2).— A simple apparatus is de- 
scribed and illustrated by means of which oxygen consumption Is recorded 
automatically on a kymograph connected with a spirometer, which in turn 
is connected with a gas mask into which the subject breathes. Comparisons 
of the results obtained on the same subject with this apparatus and those 
obtained by measurmnent and analysis of the expired air are said to have 
shown very satisfactory agreement. 

The oxygen consumption during running, A. V, Hm and H. Lvrrom 
(tfour, 56 (1922), No. 5, pp* XXXH, XXXIII).— Observations by the 

Douglas bag method are reported of the Oi consumption and the COa elimina- 
tion by a subject running at different speeds around an open-air track 92.5 
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y<ls. in elrcumferenca Tlie subject mm a man 85 years ol<l» weigli^ 78 14^ 
and used to rouulug, althoufidi not classed as a first-class ruimer. Xbe oxygeu 
consumption varied from 422 cc. per minute at rest to 4^75 when running at 
9.1 miles per hour. After another rest period In which the oxygen consump- 
tion was 878 cc. per minute, running at 10 miles an hour raised the value to 
4,055. Corresponding values for carbon dioxid were 856 to 4,475 and 828 to 
4,835 cc. At both of the high values more carbon dioxid was evolved than 
oxygen consumed, the ratio OOt: Oa being 1.07. 

Konprotelu nitrogen of blood in health and dlBease» 0. Foijn {PhyaM. 
Bev., 2 (1922) t No, 8, pp. 4dd-478).— This is a review and discussion of the lit- 
erature on the subject, with an appended bibliography of 45 titles. 

Nutrition on high protein dietaries, J. C. Dbuhmond, Q. P. Cbowden, and 
B. L. G. Hnx (Jour, PhyHol, 56 (1922)^ No, 6, pp. 418-429, flga, 2).— Rats and 
kittens were used as the experimental animals in a comparative study of the 
effect on growth and well-being of normal and high protein diets. In the ease 
of rats, the normal diet used consisted of caselnogen 20, starch 50, yeast ex- 
tract 5, lemon Juice 5, butter 15, and salt mixture 5 parts, and the high pro- 
tein diet of caselnogen 83, yeast extract 6, lemon Juice 5, shark liver oil 2, and 
salt mixture 5 parts. Rats from 20 to 80 days old and weighing about 40 gm. 
were used for the study, animals from the same litter being used for the two 
diets. 

Growth curves are given of one male and one female on the normal diet 
and of two animals of each sex on the high protein diet. The latter showed 
for about 30 days the same rate of growth as those on a normal diet. At this 
period there was temporary retardation, followed later by resumption of 
growth, but at a slower rate. At the age of 130 days the average weights of a 
group of six controls and 18 on the high protein diet were male rats normally 
fed 242 gm., high protein diet 142, and females 175 and 135 gm., respectively. 
At the conclusion of the experiment the animals on the high protein diet looked 
well and on autopsy the organs appeared to be normaU The ribs showed 
marked beading and the contents of the abdominal cavity had an objectionable 
odor. The groups on tlie balanced diet produced and reared normal litters, 
but there was no disposition to breed on the part of the animals on the high 
protein diet. 

Similar experiments were conducted on kittens as representative of Car- 
nivora* The normal diet consisted of raw beef (fat and lean) from 110 to 170 
gm., with bread and milk ad libitum, and the high protein diet of raw lean 
beef from 110 to 170 gm., yeast extract from 2 to 4 gm., shark liver oil 4 cc., 
and salt mixture 2 gm. One male and one female were used as controls and 
two females fed on the high protein diet The latter showed retardation of 
growth early in the experiment and continued to grow at a subnormal rate. At 
the end of 4 months one of the animals was killed and autopsied, with results 
similar to the rats on the high protein diet The other was then given the 
normal diet and immediately responded with a rapid Increase in growth rate. 

In discuiadng these results, attention is called to the studies of Hartwell 
along similar lines (E. S. R., 47, p. 858). It Is noted that some of the typical 
symptoms observed by this investigator have been obtained by one of the 
present authors, but only in the case of animals reared by mothers on diets de* 
fleient in vitamin B. It is stated in condnsion that **the failure to grow 
normally and to r^roduce is in our opinion due not to the high protein intake 
itself) but to a lack of balance between this constituent and mnne other compo- 
nent or components of a norma! diet. It is tentatively suggested that the 
vitamin B, which is believed to be quantitatively eoncemed In the metaboUssn 
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ot carboiiydrates, may likewise be cancenied ia the metabolism of those aoa- 
aitrogeaoas fragments of the amino acids which follow a similar fate.** 

On the constancy of the creatin-crealiiiiin excretion in children on a 
high protein diet, V. J. Habbing and O. H. Gaebzjs Biol. Ohem-f 

(19£2), No. 3, pp. S79-587). — ^Thls paper reports the results of an investigation 
of creatin-creatinin excretion in normal children on a high protein diet of 
cereals, eggs, bread, butter, milk, potatoes, vegetables, sugar, and oranges. 
Three groups of 4 children each, 2 boys and 2 girls, were used for the study, 
the ages of the groups ranging from 2i to 8}, 4 to 4i, and 9 to 9i years. The 
average creatin and creatlnin excretion for a 8-day period for each child is 
given, together with the so-called creatinin and total creatin coefficients. The 
latter represents the ratio of milligrams of creatin plus creatinin in terms 
of creatin to the body weight in kilograms. 

The creatinin coefficients ranged from 10.1 to 18.2, rising definitely with 
increasing age and weight. The total creatin coefficient showed a marked 
constancy at an average of 23.1 regardless of age, the averages for the three 
groups being 23.2, 22.1, and 23.9. It la pointed out that these figures are of 
the same magnitude as the creatinin coefficient of an adult man. 

These findings are interpreted as indicating that “ creatin is produced from 
protein either in toto or from a special fraction of it, is stored in the muscles, 
and is converted into creatinin. With the saturation of the muscles with 
creatin, any excess production will find its way into the urine, and, provided 
the dietary protein is not reduced to such a low level that a condition of 
protein starvation occurs, the urinary creatin will appear as a waste product 
of exogenous origin. If, however, the constancy of the total creatin coefficient 
when upon a high protein diet is admitted, it would involve the conclusion that 
creatin production reaches a maximum, and that once that maximum is 
reached no amount of further feeding of protein, however excessive, will 
result in an augmented creatlnuria. Similarly, moderate decreases in protein 
Intake may fail to lower or abolish an existing creatlnuria.** 

With regard to the influence of age and sex upon creatlnuria, the figures 
reported for the creatinin coefficient when compared with the total creatin 
coefficient would indicate that on the average creatin will disappear from the 
urine of both boys and girls at about the age of 10 years if each sex develops 
a muscular system to the same degree. 

A comparison of the results obtained on normal children with tabulated 
results from various sources on creatlnuria in pathological conditions in adults 
shows the same general results, the total creatin coefficient averaging 21.9. 

Antidote to the toxic effects of excess protein diet during lactation, 
G. A. Habtwkll {Lancet [London], 1922, II, No. 19, pp. 963, 964, fig, 1 ). — ^This 
is a brief note to the effect that the harmful results to the young of high 
protein feeding of lactating rats (E. S. K., 47, p. 858) can be obviated by the 
addition of foodstuffs or extracts rich in vitamin B. 

Mammary secretion.-— IV, The relation of protein to other dietary con« 
stituents, G. A. Haetwkll {Biochein. Jour., 16 (1922), No. 6, pp. 82S-B3t/, 
figs, 5).— Essentially noted above, 

Sources of iodin In our food supply, S. Wooubxjtf (Jour. Home Boon., 15 
(1923), No. 1, pp. SS, 34)r-J^ concise summary of data. 

Studies on calcium and magnesium metabolism in normal women, L. J. 
Bogebt (A^8. in Jour. Home Bcon., 14 (1922), No. 12, pp. 619, 629).^he experi- 
ments here discussed have been noted from another source (E. S. R„ 48, p. 765). 

Studies in inorganic metabolism.— IV, The influence of yeast and bntter 
fat upon and pbosphoms assimilation, h. X Booxm and E. K, 
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Tiua (Jtiur. BM. Chem., S4 (19m, Jfo- i, PP- 759-^191, ftp. 1).— Thto paper gup- 
plements the third of the series (E. S. R , 48, p. 756) by data on the magnesium 
and phosphorus metabolism of the same subjects during the same experiment, 
with the exception that In the second period data were available for only 
three of the subjects. 

In two of the three subjects whose calcium balances were favorably affected 
hy the addition of yeast to the vltamln-free diet, the same favorable influence 
was noted in the magnesium and phosphorus balances. In the subject whose 
calcium balance was not altered by yeast the same proved to be true for mag- 
nesium, but there was a greater retention of phosphorus. 

The substitution of butter fat for lard was followed in all four subjects by 
diminished fecal and total excretion of phosphorus and magnesium, as was the 
case with calcium. It is concluded that these results suggest some relation- 
ship between the vitamin content of the diet and the assimilation of calcium, 
magnesium, and phosphorus, but that other factors than vitamins present in the 
yeast and butter fat may possibly be operative. 

Feeding experiments in connection with vitamins A and B.— HI, Milk 
and the growth-promoting vitamin.' IV, The vitamin A content of refined 
cod liver oil, A. D. Stammers (Bioehcm. Jour., 16 {1922), No. 5, pp. 669-^667, 
flffS. S ), — ^The first series of experiments reported differs from the usual vitamin 
experiments in that inkead of very young animals the rats used were in most 
cases survivors of a previous experiment on deficient diets and averaged 150 
days of age at the beginning of the experiment and 80 gm. in weight. Eight 
of the 10 animals showed marked signs of ophthalmia and general debility, 
and the other 2 similar symptoms but to a less extent. They received during 
the experimental period of 111 days a basal diet deficient in vitamin A, with 
2 cc. of milk from stall-fed cows as the only source of this vitamin. 

On this diet all of the animals recovered from the ophthalmia and Improved 
remarkably In general condition. The average increase in weight during the 
period was 38 gm., as compared with 43 gm. considered to be the normal in- 
crease In weight for this period. These results are considered to compare 
favorably with the classic experiments of Hopkins with the same amount of 
milk, and also to indicate that ** the curve of normal growth remains constant, 
within limits, for age and not for weight If for any reason the growth im- 
pulse has been inhibited, an attempt at restoration of the impulse by however 
powerful a stimulus can not succeed to an extent greater than that which 
would be expected from the age of the animal.” 

In the second series of experiments the efficacy of cod liver oil as a source of 
vitamin A was tested in a somewhat similar manner. Two samples of cod 
liver oil, one more highly refined than the other, were tested on mature rats 
which in three experiments had been on a diet deficient in vitamin A and in 
one on a complete diet. In comparing the rats which had been on the control 
diet with those of the same age on the partially deficient diet, the average 
increase in weight for the entire period was 32 and 61 gm., respectively, while 
the normal increase for animals of that age is given as 87, Two other groups 
starting at 135 days after a period on a deficient diet gained 83 and 54 gm., re* 
spectively, as compared with a normal increase of 41 gm. Two other groups 
of animals Just weaned gave increases of 87 and 108 as compared with 141 and 
344 gm. 

These results are in general thought to confirm the theory advanced in the 
first part of the paper that the slower growth of the older animals was due to 
the slowing up of the growth impulses with increasing age, 

Opsonins and iBets deioleiit ha Finnjux and U* MmjxmnjsSx 

(Bioohem. Jour., 16 (1922), No. S, pp. 574-577).—- Rats fed on diets deficient In 
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vitamlnfi A and B, respectively, were tested for the opsonic activity of their sera 
for BaoiUua ooli and Staphyloooctm mreua. No significant dilEerence was ob- 
serve^ in tlie readings obtained with the sera of the animals on the complete 
and the deficient diets. Similarly, guinea pigs fed a diet deficient in vitamin C 
showed no change in the opsonic activity of their sera, 

Bemarks on deficiency in vitamin A and other deficiencies, H. Simonnet 
(Bui Soc. Bd. Hyg, Aliment,, 10 (1922), No, 6, pp, S59-S64, figs, 2 ), — Various 
points brought out more or less indirectly in the author’s studies of deficient 
diets are discussed in a general manner, with a few growth curvea 

It is noted that on diets deficient in vitamin A the onset of xerophthalmia 
takes place at about the same time in both male and female rats, but the effect 
of lack of vitamin A on growth is noticed more quickly and to a greater extent 
in females than in males. It has also been observed that a male on a diet de- 
ficient in vitamin A can fertilize a female on a normal complete diet, but the 
female on a diet lacking in vitamin A remains sterile when mated to a male 
capable of fertilizing a normal female. 

As a possible explanation of these differences it is pointed out that in the 
male rats the development of the testicles proceeds in a regular manner, while 
in the female the ovaries develop very rapidly at the age of about two months. 
During the time in which there is a gain of about 09 per cent of the entire 
\\'eight the increase in weight of the ovary is about 4(30 per cent. It is during 
tliis critical period that the effects of lack of vitamin A are most noticeable. 

Ocular luanifestations of the rat which result from deficiency of vitamin 
A ill the diet, A. M. Yudkin (Jour. Amer, Med. Aiisoc,, 79 (1922), No, 27, pp, 
2206-2208). — In order to examine in detail the progressive ocular changes in 
animals on a diet deficient in vitamin A, 5 groups of rats were fed various diets 
as follows: One group serving us control was fed a mixed diet. Two groups 
were fed a diet devoid of vitamin A, and the first of these groups was killed 
W’hen the animals showed an excessive lacrimation with beginning photophobia, 
and the second when the eye condition had progressed to a stage at which the 
cornea showed signs of dryness, A fourth group received a diet lacking In 
vitamin A and in some cases also in vitamin B, and the animals in this group 
were killed at a still later stage when they showed a condition of extreme 
nutritive decline. A fifth group, also serving as a control, was fed a vitamin 
A-deficient diet until the eye condition became severe and then received c«d 
liver oil, butter fat, or orange juice. At the end of the experimental period 
the animals were killed by chloroform and the eyes, the upper and lower lids, 
the lacrimal glands, and the orbital fat dissected out and fixed in Zenker’s fluid. 

The progressive changes in the eye are described somewhat as follows : The 
first sign is considered to be excessive lacrimation accompanied by increasing 
photophobia. As lacrimation increases it becomes more viscid, a slight edema 
of the eyelids becomes manifest, and the lacrimal secretion accumulates under 
the lids in the form of crusts. 

The cornea is said to show no changes in the early stage except congestion 
at the junction of the conjunctiva, but later patches appear upon it and it 
becomes dry, lusterless, and opaque. The fatlike plaques which appear upon 
the cornea can at first be removed without destruction of the cornea, but later 
ulceration takes place. The iris shows little change at first, but becomes con- 
gested in the later changes. 

Oomparing these changes with similar clinical conditions in man, the author 
states that “ the incipient changes in the eyes of rats showing nutritive dis- 
turbances on diets deficient in vitamin A are Uke the condition known as 
xerbsis of the conjunctiva and cornea in man, and the more advanced picture 
is that of keratomalacia.” 
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Om the ^gnlfieenee of vitmnin A in the niitrltioli of fifthi S. H* €k>WABl> 
and X 0, I>itJMM 0 Na (Bioohm, Jour., 16 (IBBB), No, 5, pp, 63I’-’666, fips, 
Starting with the ova of brown trout, the authors have studied the content of 
vitamin A in the fish through the larval stage. 

3^e eggs themselves proved rich In vitamin A, two eggs per day per rat being 
sulSclent to cause resumption of growth. By the use of a boat-shaped receptacle, 
through which a small stream of water could be kept circulating, it was pos- 
sible to simulate normal conditions so that the eggs hatched and the larvae 
developed normally. About half way through the larval period, during which 
time no food was supplied, the larvae were again tested for vitamin A. At 
this point one fish per rat per day was sufficl^t to induce resumption of 
growth. After 4 weeks, when the yolk sacs were entirely absorbed, one fish 
proved entirely insufficient to cause resumption of growth in rats, thus indicat- 
ing that in the absorption of the yolk sac the vitamin had been exhausted. 

At this point the fish were divided into .three groups, one of which was fed 
a diet rich in vitamin A, consisting of fresh minced rat liver and ground-up 
yelk of hard-boiled egg, one a diet of freshly ground cod muscle deficient in 
vitamifi A, and one no extra food. The fish in the first group grew rapidly. 
Those in the second group did not grow much, and those in the third group not 
at all. In the second and third groups there were a large number of deaths. 
When fish of the three groups were fed to rats as the only source of vitamin A, 
resumption of growth occurred witli the first group but not with the others. 
On feeding the survivors of group 2 with egg yolk pulp they began to grow 
again, and when used as test material showed that their tissues had again be- 
come stored with vitamin A When those which had been previously starved 
were fed for 10 days with egg they served as a good source of vitamin A 
for rats. 

Attention Is called to the fact that the period at which the yolk sac is 
absorbed is the critical period in the rearing of young trout, and the possibility 
is suggested of overcoming this difficulty by feeding the young fish at this time 
food rich in vitamin A. 

On the existence of a iiitherto unrecognised dietary factor essential for 
reproduction, H. M. Evans and K. S. Bishop (/Sfoieime, S6 (1962), No. 1458, 
pp. 650, 651).— A brief report is given of an investigation which is considered 
to demonstrate the existence of a dietary factor other than vitamins A, B, and 
C which is essential for reproduction. 

It has been found that rats which have been maintained on a diet of casein 
18, com starch 54, lard 15, butter fat 9, and salts 4 parts, with 0.4 gm. daily of 
dried whole yeast (such a diet furnishing adequate amounts of vitamins A and 
B) are chiefly sterile in the first generation and wholly so in the second. This 
sterility is marked by failure not of ovarian but of placental function. The ova 
are fertilized and implanted, but the placentas are abnormal and resorption 
invariably takes place. The fertility of the rats may be restored by adding to 
thetr food suKffi substances as fresh green leaves of lettuce, alfalfa (fr^ or dry } , 
a high percentage of butter fat, and ground whole wheat The argument upon 
which the authors base their belief that the substance necessary for reprodno 
tion is not identical with the hitherto recognized vitamins is as follows: 

That it is not identical with vitamin A is shown by the fact that the persist- 
ence of fertility can be demonstrated on diets when deficiency of vitamin A is 
proved hy a test which is considered to be much more delicate than the growth 
test, namely, a highly charaoteiMU! aberration of the estrous cycle. Moreover, 
cod^Uver oil, which has bem proved to be much riiffier than butter fat In its 
contmxt of A Is less efficient as a r^roductive factor, fact that ground 
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whole wheat, whldi is defident in 0, is a good sonrce of the new factor is con- 
sidered sufficient proof that it is not vitamin d That it is not identical with 
vitamin B is thought to be demonstrated hy the fact that the addition of as 
much as 25 per cent by weight of yeast to the diet causing sterility did not 
change the result 

An amino acid deficiency as the primary etiologic factor in pellagray 
J. Goldbeegeh and W. F. Tannkb (Jour. Amer. Med. Abboo., 79 (19U), No. B6, 
pp. 21SZ--B1S5 ). — Further evidence that a protein or amino add deficiency is the 
principal etiological factor In pellagra (E. S, R., 47, p, 65) is presented in the 
reports of three cases of pellagra developing at the Georgia State Sanitarium on 
diets whose only defidency appeared to be that of protein. One of these cases 
is of particular interest in that what appeared to be an initial attack developed 
in a patient who for a period of 3 months immediately preceding the onset of 
the disease had been on a liquid diet furnishing 1,900 calories, and in which all 
of the protein was in the form of fresh milk (710 cc. daily). On decreasing 
the milk the symptoms of pellagi*a became more marked, while a change in diet 
involving an increase of the protein was followed by prompt improvement and 
disappearance of the pellagrous symptoms. The diet of this patient had con- 
tained no corn {n any form for at least 17 months. 

Experimental polyneuritis and inanition, G. Moueiquand, P. Michel, and 
Nicoi)i^:viTCH (Conipt. Rend. Hoc. Biol. {Paris'^, 87 (1922), No. 22, pp. 168, 169 ). — 
To refute the suggestion that i)olyneuritic pigeons are suffering from Inanition, 
a table is given of the quantity of food ingested and tlie dates of appearance of 
symptoms and of the death of pigeons receiving from 5 to 20 gm. of polished 
rice daily. The data show the earliest appearance of symptoms In those actu- 
ally consuming the largest amount of rice. 

The rdle of inanition in the development of polyneuritis in pigeons on 
a polished rice diet, E. Weill, F. Abloinq, and A. Dufouet (Compt. Rend. Hoc. 
Biol. [Paris], 87 (1922), No. 22, pp. 169, 170).— Further evidence that inanition 
plays no role in the development of polyneuritis in pigeons is presented in the 
report of a series of experiments in which pigeons were forcibly fed polished 
rice in known amounts. Following the feeding about 1.5 cc. of water was 
introduced into the crop of each pigeon to moisten the food. On autopsy the 
crops were opened and contents weighed. In the pigeons receiving regularly 
10 gm. per day, the largest quantity of rice found in the crop was 17 gm. in the 
moist state or 13 gm. of dried material, as compared with from 7 to 10 gm, in 
the moist state which is ordinarily found in the crop. It is concluded that there 
is no appreciable retention of the rice in the crop. 

The present status of experimental rickets, N. Simmonds (Jour,. Home 
Boon., U (1922), No. 12, pp. 601-611),— A digest of data on the relation of food 
and other factors to the incldeac*e of rickets. 

The etiology of scurvy, E. B, Veddee (Military Burg., 49 (1921), Nos. 2, 
pp. IBS-150, flgB. 9; 5, pp. 502-512, figs. 8).— In this investigation of the chemi- 
cal properties of the antiscorbutic vitamin, the basal diet for the guinea pigs 
used as experimental animals consisted of oats, mixed scratch feed, bread, 
feterillaed milk, and hay. On this diet the young animals gained weight regu- 
larly for about 15 days when scurvy developed with great regularity, the ani- 
mals losing weight rapidly and dying usually before the thirtieth day. The 
daily addition to the basal diet of 6 gm. of green grass or 5 cc. of filtered 
orange, lemon, or grapefruit Juice prevented the development of scurvy. 

The solubility of the vitamin in various solvents was tested by evaporating 
orange or lemon Juice to a gummy consistency by a current of air from an elec- 
tric blower, extracting the residue with the solvent to be tested, and testing on 
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guinea pigs the extract thus prepared. As thus tested the vitamin proved to 
be soluble in water, absolute alcohol, acetone, and commercial ethyl acetate, 
but Insoluble in ether, chloroform, and carbon tetrachlorld. Attempts to precipi- 
tate the vitamin by phosphotungstic acid from an alcoholic extract of lemon or 
orange Juice led to the destruction of its activity, indicating that It Is ap- 
parently nonnitrogenous. A purified extract was prepared from dried orange 
Juice by successive extraction with absolute alcohol, acetone, ether, water, 
ethyl acetate, and water. The final extract protected guinea pigs from scurvy 
in doses equivalent to 20 cc. of the original Juice, was strongly acid, slightly 
bitter in taste, reduced Benedict’s solution, and contained much carbon but 
practically no nitrogen, mineral matter, lipoids, proteins, nor amino acids. 

In attempts to obtain an active extract free from citric or other acids, it was 
found that on neutralizing lemon Juice, first with powdered calcium carbonate 
and then with sodium carbonate until the solution was neutral to litmus paper, 
and adding absolute alcohol until precipitation of the salts was complete, the 
resulting extract, after evaporation of the alcohol, did not protect guinea pigs 
from scurvy, but that lemon Juice neutralized with calmlum carbonate or 
sodium bicarbonate was active even after standing. When orange Juice was 
extracted successively with alcohol and acetone, neutralized, and the soluble 
portion dissolved in alcohol, the solution retained its antiscorbutic properties 
but did not produce normal growth. Similar results were obtained when ethyl 
acetate instead of alcohol was used for the final extraction. 

The author is inclined to the opinion that certain solvents alter the chemical 
constitution of the antiscorbutic vitamin, which is assumed to be an active 
oxidizing agent. 

Effects on guinea pigs of an antiscorbutic preparation, Bezssonoff 
(Oompt, Rend. Acad. Sci, [Paris], 115 (W22), No. 19, pp. 8i6--848 ). — ^The author 
has prepared an antiscorbutic extract from cabbage as follows: The Juice is 
extracted from the cabbage with a hydraulic press and immediately clarified by 
treatment with neutral lead acetate. The solution is freed from lead by pre- 
cipitation with hydrogen sulphid, evaporated in vacuo at a temperature of 35® 
C. to a sirupy consistency, and finally evaporated to dryness in vacuo at 35® 
in the presence of sulphuric acid. The resulting yellowish-white powder, 
2.5 gm. of which corresponds to about 100 cc. of Juice, is very hygroscopic and 
contains from 2.64 to 2.65 per cent of nitrogen, from 83 to 46 per cent of reducing 
sugars, from 52 to 05 per cent of total sugar, and about 7.5 per cent of ash. 
It contains no fat or protein and gives the characteristic blue color test previously 
noted (E. S. K., 46, p. 668). In doses of 0.1 gm. it furnishes sufficient vitamin 
C for the normal development of guinea pigs of about 600 gm. weight. 

In the course of experiments with this powder as the source of vitamin C, 
evidence was obtained that cod-liver oil in doses of 0.07 gm. or above daily 
appeared to have a harmful effect on guinea pigs, as suggested by Mourlquand 
and Michel (E. S. R., 48, p. 760), but that this can be overcome by a larger dose 
of the antiscorbutic vitamin. 

Studies on the therapeutic effect of Bacillus acidophilus milk and lac<* 
tose, N. KopKtOFF and 0. O. Cheney [Jour. Amer. Med, Assoc,, 19 [1922) ^ 
No. 8, pp. 609S11). -—In this preliminary communication on the therapeutic 
value of B. acidophilus milk prepared by the method of Rettger and Oheplin 
(B. S. R., 46, p. 870), the results are reported of its use for varying lengths of 
time on seven psychotic patients and seven norhial controls. At the beginning 
of the treatment all of the patients were suffering from marked constipation 
and the controls from constipation or diarrhea. The usual dally administra- 
tion was 1,000 cc. of the milk and 30 gm. of lactose, half of the amount being 
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taken between dinner and supper and the remainder between supper and bed- 
time. 

Relief from the chronic constipation and diarrhea was secured In nearly 
every case. The bacteriological examination of the feces in a number of cases 
showed that there was a change In the intestinal flora, although the relative 
percentage of Gram-positive rods rarely exceeded 70 per cent. 

In order to determine the keeping qualities of B, acidophilus milk, samples 
were kept at room temperature for two weeks and analyzed dally for acidity 
and for the number of viable B. acidophilus organisms. The milk was satis- 
factory for three or four days, after which there was a marked increase In 
acidity and a decrease in the number of viable organisms. 

Metabolic disturbances in cats on a milk diet, G. W. Pxjchkr and K. P. 
Gobi {Jour, Biol. (Ih&ni., 5i {1922), No. 5, pp. 5d7-d7g). — In the course of studies 
conducted on cats to determine Ihe effect of X-rays on metabolism, it was noted 
that the urine of cats fed meat and milk only was intensely alkaline to bril- 
liant yellow paper, possessed strong reducing properties for Benedict’s solution, 
and was of a disagreeable odor. Intermittent diarrhea was also noted. Quali- 
tative observations on the changes in the urine accompanying a change in diet 
from meat and milk to meat and water indicated that the cause was the milk. 

These observations were confirmed by quantitative experiments in which cats 
were kept in metabolism cages and fed for successive periods of several days 
each on 150 gm. raw meat plus water, 150 gm. raw meat plus 200 cc. of milk, 
300 cc. of milk, 150 cc. of milk, and 150 gm. meat plus water. The urine was 
collected and determinations made of the volume, specific gravity, acidity, 
sugar, NaHCOa, NHa, and total nitrogen. The striking difference In the compo- 
sition of the urine on the meat and water and milk diets is shown by the fol- 
lowing figures, representing the average 24-hour excretion of a female cat on 
the meat and water diet and milk diet, respectively: Volume 109 and 187 cc., 
specific gravity 1.048 and 1.03, sugar 0 and 7.5 gm., acidity in terms of n/10 
NaOH and n/ 10 respectively, 50 and -52, NaHCOa 0.018 and 1.16 gm., 

and NHs 0.245 and 0.79 gm. Similar changes in the composition of the urine 
were observed as long as the animals were maintained on the milk diet, but 
the urine returned to normal value within 48 hours after the withdrawal of 
milk. While the mechanism of these changes in metabollKsm has not been de- 
termined, it has been shown not to be due to the lactose in the milk. 

Au outbreak of food poisoning by milk caused by Bacillus aertrycke, 
W. R. Wiseman {Brit. Med. Jour., No. S225 {1922), pp. 728, 729).— An outbreak 
In Paisley, Scotland, of food infection traceable to B. aertryclce of the mutton 
and Newport types is reported and discussed briefly. The outbreak, which in- 
volved 52 cases but no fatalities, was traced to cow’s milk from a single dairy. 

ANIMAI PRODUCTION. 

A preliminary statement of the results of Mr. Houwink’s experiments 
concerning the origin of some domestic animals, J. P. Lotst and K. Kxjiper 
{Qenetioa IThe Eaffue], 4 {1922), No. 2, pp. 139-168, pis. 4).— A list of the 
experiments dealing with the origin of animals, which have beeen carried on 
for the past 25 years by R. Houwlnk of Meppel, Holland, Is given. In the ex- 
periments crossings were made between different species and breeds of fowls, 
birds, ferrets, dogs, wolves, goats, cattle, pigs, horses, and some of the lower ani- 
mals, The result of some of these experiments have been previously noted (E. S. 
R„ 46, p, 874; 47, p. 874). Experiments of A. von Tschermak^ are also discussed 


•BJol. Zmm., m (1917), No. 5, pp. 217-277. 
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In which croBsen were made between Bnft Cochins and White Mlnorcas, and 
Partridge Leghorns and Flymonth Bodes which gave dUCerent proskortlons of 
olfsi^rlng showing certain characters in the reci|»rocal crosses. This was ex* 
plained by the theory of the weakening of characters Honwink, not agreeing 
with this theory, was led to carry out the experiments which are reported in 
this paper. 

Since the experimental work of Honwink must now be discontinued, a report 
of the incomplete conclusions which it is now possible to draw in crosses be- 
tween the Bed Jungle Fowl (Gallua gallus) and the Silky fowls (C. domeHUms 
serioms alba) is presented. Varied results have been obtained relative to the 
characters of crest, leg feathering, pigment of the skin, Silky plumage, etc., 
though in the Silky 9 X Jungle $ crosses the Fi birds were rose combed, 
whereas in two reciprocal crosses 11 rose combed and 14 single combed birds 
were produced. The authors conclude from the results of these experiments 
that no regular material or paternal dominance has occurred. This tends to 
disprove von Tschermak’s theory. 

The working up of the results of Kuhn's crosses at the Institute of 
Animal Breeding in the University of Halle, J. P. Lotsy (Genetioa [The 
Hague], i (1922), No. 1, pp. S2-61, fig. 1).— The composite results of a number 
of experiments in crossing different species of horses, cattle, sheep, swine, and 
dogs, started by J. Kuhn at the Institute of Animal Breeding at the University 
of Halle, are given. The purpose of these experiments was largely to make 
observations on the fertility of the hybrids between the different species, 
though the results of the behavior of some other characters are also given. 

The cattle experiments included crosses between the domestic breeds and the 
yak, gayal (Bibos frontalis), gaur (Bos gaurus), banting (B. sundaious), and 
zebu, and crosses between the zebu and banting. Fertile female hybrids re- 
sulted from all of these crosses, but the yak-cow hybrid males were sterile and 
the gayal-cow and ga‘ur-cow hybrid males were partially fertile and partially 
sterile. No mature male hybrids were obtained In the other crosses. In the 
sheep experiments, Muflon sheep (Ovis musimon) and Persian wild sheep 
(0. opoloceros) were crossed with domestic sheep and the Fi hybrids were all 
fertile. Species crosses In goats also proved fertile. Both male and female 
hybrids from crosses of Borneo wild swine (Bus barbatus) and European wild 
swine (B. scrofus) were fertile. Crossing wolves and Jackals with domestic 
dogs produced fertile offsprings. In the horse breeding experiments, the Prze- 
walsky horse and the domestic horse were crossed with the ass and the Przewal- 
sky horse was crossed with the Mongolian horse. Fertile Fi hybrids were ob- 
tained in the latter cross, but no offspring were obtained In the Przewalsky-ass 
cross, and the offspring obtained from the horse-ass cross were all sterile. 

Very interesting results were also brought out with regard to the characters 
of the reciprocal crosses between the horse and the ass. It Is usually im- 
derstood that the hinny and the mule show different characteristics, whereas 
In these crosses It was determined that no hereditary differences existed. 

Heredity, correlation, and regression, G. P. (Gmetioa IThe Hague^, 
S (1921), No. i, pp. figs* if).-~Ck)rrdatlon8 between parents and offeprltig 
relative to c^hallc index and stature in man ore presented, and the relation- 
ship between regression and wrrelation was determined. Theoretically In 
populations where the variability in both contrasted characters is equal, 
regression and correlation coefflclents should be the same. 

The physiology of twlnn}nc> H. Nswuah (OMtmgo: UtUv. IVesi, JMt, 
pp. IJI+2S0, figs* In eontrast with the easier hook hy this author on the 
biology of twins (B. 8. 88, p. 574), the present volume deals only whh 
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twins from one egg, but is more extended in its scope in that it is not limited 
to mammalian twins but includes all known types of complete or partial one- 
egg twinning in the animal kingdom. A large part of the book is based on the 
theory, previously advanced for quadruplets in the armadillo, ** that the pro- 
cess of twinning was due to a lowering of the rate of metabolism of the early 
embryonic vesicle, resulting in the physiological Isolation of parts at certain 
distances from the dominant (apical) region,” 

Supplementary notes on twins in cattle, F .R. Liixis {Biol. Bui. Mar. Bioh 
Lah. Woods Hole, H (1923), No, 2, pp. 47-1(8, figs. IS ). — Further work on the 
cause of freemartins has been carried on, the results of which have mainly 
substantiated practically all the conclusions previously noted on this subject 
(B. S. R., 40, p. 466). Forty more pairs of twins have been examined, and the 
conditions found In each case have been tabulated. The results of related 
work which has been recently reported by other investigators are also briefly 
summarized and discussed. 

The chromosome content of organisms, J. P. Ix)tst (Genetica [The 
Haguel, 4 (1922), No. 1, pp. 1-22, fig. 1). — The chromosome numbers of different 
plants, animals, and insects which have been published are given, followed by 
a discussion of the occurrence of X and Y or of only X- or Y-chromosomes in 
certain organisms. The author suggests that the occurrence of the single 
chromosome may be evidence of the part played by hybridization in the evolu- 
tion of the plant or animal In question. 

Studies on the mechanism of sterilization of the female by spermotoxin, 
J. L. McCabtney (Amer, Jour. Physiol., 6S (1923), No. 2, pp. 207-217). — In 
studies In the physiological laboratory at the University of Chicago It was 
found that female rats were rendered sterile for from 2 to 22 weeks by sub- 
cutaneous injections of spermatic fluid or extracts of testes, though no inter- 
ference with the sexual cycle occurred. Similar results were obtained with 
poultry in that the eggs produced were mostly infertile for from 12 to 67 days 
after injection. 

From agglutination tests it was determined that the sterility was due to the 
presence of spermotoxins In the vaginal and uterine secretions which aggluti- 
nated the spermatozoa. Subcutaneous Injections of spermatozoa from rats and 
man Into male rats caused a temporary destruction of motility of the sperms 
and atrophy of the testes, which In some cases remained permanent. 

On the function of the corpus luteum and the physiological correlation 
between the ovary and the uterus, F. Nielsen (K. Vet. og Landhohpjsk. 
[Copenhagen], Aarsskr. 1921, pp. 297-336, figs. 5).-— Experiments have been car- 
ried on, mostly with rabbits, to determine the function of the corpus luteum. 
It was found when the corpus luteum was removed from 4 to 21 days after 
ovulation, whether the animals were pregnant or not, ovulation followed in 1 
or 2 days. Cutting uterine segments longitudinally was found to result in 
three distinct structural changes, depending on the time elapsing after ovula- 
tion, which thus was an indication of the age and the activity of the corpus 
luteum. 

It was concluded that the presence of the corpus luteum seems to be essential 
for the formation of artificial placentas, and its is therefore thought this tends 
to substantiate the theory that the corpus luteum is necessary for the fixation 
and development of the fertilized egg. 

A discussion Is given of the relationship of the corpus luteum to oestrum, 
and It is concluded that the evidence famishes additional proof that the corpus 
luteum 1$ the cause of menstruation. An English abstract accompanies the 
article. 
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CoiLtrlbittlo» to the detennination of »eic, M. BouuTFjto (Riv, Biol, 4 
(1922), 1^0. 2, pp. 145-^169, pi 1, ftps. 5).— Obftervatloiifl on 207 births in the 
cUniciil hospital In Home showed that the sex of the children bom was appar- 
ently partially dependent on the relationship of the time of fertilization of the 
ovum to the menstrual ix^riod* When fertilization occurred from 5 days before 
to 2 days after menstruation 90 per cent of the children were female, butj 
about 75 per cent of the children resulting from fertilization between the third 
and twelfth dfjy after menstruation were males. Thus it may be stated that 
ova fertilized when fresh are more liable to produce females, while late fertilized 
ova more often develop into males. 

In endeavoring to explain this occtirrence frequent references are made to 
other works on this wibject dealing with the cause of sex as related to the 
chromosome number. It is concluded that the male or female is equally liable 
to be heterozygous, and that the homozygous condition of the chromosomes in 
either sex is rela lively rare, thoidi|lrhen it does occur the male is the more 
frequent one that is homozygousT^^rhe chromosome content of both sexes is 
thus usually 2n+r, Two types of gametes are then formed by both sexes 
during maturation, n and w+tf?. Four types of zygotes may result by fertlllza- 
tlon, but the 2n and the 2n+2.r zygotes are weak and usually perish. The sex 
of the 2n-fT zvgotes is determined as opposite to that from which the X-chromo- 
some came. 

II is assumed that the stage of maturity of the egg cell may In some way 
affect the contents of the polar body given off so that when It Is excluded early it 
contains the X-chromosonae, but when given off late the X-chrornosoino stays 
with the ovum. A discussion is also given showing how this calculation may be 
applied to cases of twins of the same or different sexes and to T>seudo-herma- 
phrodlsm. 

The male tortoiseshell cat, R. C. Bambeb (Bisbee) (Jour. Genetics, 12 
(1922), No, 2, pp. 209--2W ). — In eontlnulng work started by T. 0. Doncaster, 70 
pregnant cats have been killed and the chorions of the 253 developing kittens 
were examined for any confluence of the blood vessels, in suppoiM: of the tlieory 
previously advocated by Doncaster that the cause of sterility jpf the tortoise- 
shell tomcat Is similar to the ease of the freemartln. No d&nite cases of 
confluence of the blood vessels were observed, however, thougl| two doubtful 
cases of fusion of chorions were found. It is suggested that factors for modi- 
fying sex may be present similar to those reported in pigeons by Riddle (E. S. R.. 
85, p. 771) and in moths by Ooldsmith. The tortoise-shell male may be a male 
with a very slight female tendency or a female with a marked male tendency. 

Studies of the thyroid apparatus.— IX, The effects of the loss of the 
thyroid and parathyroid glands at 100 days of age on the growth in body 
length, body weight, and tail length of male and female albino rats, F. S. 
HAMifjm (Amer. Jour. PhyHol, 6S (192S), No. 2, pp. 21H-2U, 7). — In 

studying the effect of the thyroid and parathyroid glands on growth in rats at 
the Wistar Institute, 12 males and 13 females had their thyroid and parathyroid 
glands totally removed at 100 days of age, and 14 other males and 15 females 
had only their parathyroid glands removed at the same age. Weekly records 
were kept for 50 days on these rats as to the Increase in body and tall length 
and body weight. These growth records were compared with the records of 
11 male and 11 female controls, which were litter mates of the experimental 
rats. 

Oonsldering the growth of the control fats duflng the 50 days as 100, the 
relative growths for male and female rats having their thyroid glands removed 
were, respectively, for body length 47.2 and 84*5, for tail length 87.2 and 19*4 
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and for body weight 31 and 28.2. The relative growths for the rats having only 
their parathyroid glands removed were, respectively, 64 and 47.2, 63.6 and 49.3, 
and 57.1 and 20.7. The effect of the removal of the parathyroid and thyroid 
glands on growth was found to be practically the same In both sexes, except 
that In the female a greater reduction In growth rate seemed to occur. 

Assuming that increases in body weight were due to an increase in cell size, 
whereas increases in body length and tail length were due to an increase in 
cell number, It was noted that the removal of the glands apparently caused a 
greater disturbance In the growth due to cell size than in growth by cell 
division. The growth in parathyroidectomlzed rats was irregular, but was 
greater than in rats in which both the tftyrold and parathyroid glands had been 
removed. It was concluded that the growth retardation resulting from para- 
thyroidectomy was due to an accumulation of toxins which are eliminated 
irregularly, but In the thyroidectomlzed rats the stimulus to grow was In a 
measure lacking. 

Carrying out and calculating metabolism experiments with ruminants, 

A. C. Andebskn {K. Vet. og Landbohgjsk. [Copenhagen] ^ Aarsgkr. 1920, pp. 
157-179). — ^This is a description of a method of calculating heat production, 
based on the respiratory metabolism in ruminants. The amount of protein 
broken down Is calculated from the amount of nitrogen excreted in the form 
of urea. From this the amount of carbon dioxid in the protein is calculated as 
well as the amount of oxygen for combustion. Any additional carbon dioxid 
production or oxygen consumption, as determined in the respiratory chamber, 
would be due to or be used for combustion of nitrogen-free material. The com- 
bustion of one volume of methane requires one volume of oxygen and produces 
one volume of COa, The total heat production is then calculated from the total 
oxygen consumptien and COa production by the formula 

Heat productlon-=Of [4,6864-1.23 (E —0.707) 1, 

in which Of represents the oxygen consumption in liters and R is the respira- 
tory quotient. The heat value of the fat and the methane formed are sub- 
tracted from the result, and the heat value of the protein broken down Is added 
to it for the determination of the net energy exchange in calories. 

Investigations of the feeding value of straw hydrolyzed by various 
processes,— V, Cold treatment of straw with caustic soda and caustic lime 
(Beckmann process) , F, Honcamp and E. Pommeb {Landw. Vers. Sta., 99 
(1922), No. //-d, pp. 231-266, Jigs. 2). — In continuing the studies of the feeding 
value of hydrolyzed straw (E. S. R., 48, p. 265), digestion trials were carried 
on with 3 wethers similar to the previous trials to determine the digestibility 
and nutrients in oat and pea straw treated with caustic soda and in oat straw 
treated with caustic lime for periods of 24, 36, and 72 hours without pressure 
or heat. The basal ration fed to the wethers In addition to the straw consisted 
of 250 gm. of meadow hay and 125 gra. of palm kernel meal daily. The amount 
of straw added to this ration was as follows in the different trials: 400 gm, 
of untreated pea straw, 1,000 gm. of treated pea straw, 200 gm. of untreated oat 
straw, 1,500 gm. of oat straw treated with NaOH, or 1,200 gm. of oat straw 
treated with OaO. 

The caustic soda treatment consisted of adding a 2 per cent solution to the 
clmpped straw which was then allowed to stand for 12 hours. For the caustic 
lime treatment 25 kg. of chopped straw were mixed with 2,500 liters of water 
and 2.5 tg. of caustic lime. This mixture was allowed to stand 24, 36, or 72 
hours. The 24-hour treatment, hbwever, was found to give practically the same 

45685-423 6 
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results as tlie longer treatments. The excess aUtall In the material after treat^^ 
meat was removed by washing. 

As in the prerlons work, hydrolysis resulted in a destruction of considerable 
organic matter, both by the action of the chemicals and by washing out the 
soluble materials, but increases in the digestibility of the fiber and nitrogen-free 
extract occurred which gave the treated straw a much higher feeding value. 
The starch value of 100 kg. of pea straw was 4,4 kg., but when treated with 
sodium hydroxid the starch value of a similar amount of straw was Increased 
to 17.8. One hundred kg. of untreated oat straw had a starch value of 20.6, 
whereas a similar amount treated with sodium hydroxid showed a starch 
value of 40.6, and when treated with caustic lime for 24 hours the starch value 
was 41.6 kg. 

The authors concluded that the cold treatment of straw with caustic soda 
increased the feeding value to about the same extent as similar treatments 
under pressure. The lasses of nutrients by this method were slightly greater 
than when straw treated under pressure with a weak solution was not washed, 
but the losses were less than with the pressure treatment followed by subse- 
quent washing. The caustic lime treatments were carried on at a temperature 
of about 0® C., and practically tlie same results were obtained as with the 
caustic soda treatment, except that a greater percentage of the nitrogen-free 
extract was retained in the product by the lime treatment. 

Production and feeding value of hydrolyzed straw, 0. Engels (Landw. 
Jahrl, Bayern, 10 (1920), No, 5-4, pp. 87-Ild).— This is a discussion of the 
different methods which have been used for hydrolyzing straw, with reference 
to the costs of treatment and the relative losses In organic matter and increases 
in digestibility which have occurred. 

Factors affecting range management, J. L. Lantow (N. Mew. Agr. Col. Bwi. 
Cire. 74 (192S), pp. 14, figs. 6). —This is mainly a summary of 60 replies to a 
questionnaire sent to 247 ranchmen of New Mexico relative to the best practices 
of range management 

The composite opinions indicated that supplemental winter feeding of the 
cows produce 24 per cent more calves, which average 11 lbs. heavier in weight 
than calves from cows not receiving supplemental feeding. Two-year-old 
heifers were estimated as giving a 79 per cent calf crop as 3-year-olds when 
fed supplementary feeds during both years, but when not fed the supplementary 
ration a calf crop of 18 per cent was estimated for 3-year-olds wiiich had al- 
ready produced calves as 2-year-olds, Nearly all farmers reporting were more 
favorable to breeding heifers to calve at 3 years of age than at 2 years, 
though the average age at which the heifers calved on the farms from which 
reports came was 2 years and 4} months. 

Ninety per cent of the farmers favored bull control, and some others favored 
It but thought the practice was Impracticable. 

Plan forages, H. W, MtiMroBo (Swine World, 10 (1928), No. 14, p. 18).— A 
forage crop table is pres^ted for swine which shows the amount of seed which 
should be ^wn, the length of the grazing period, and the number of days from 
planting to grazing time so that an almost complete rotation of forage crops 
may be maintained. 

The effect of change of temperature on the basal metabolism of swine, 
J. W. Capsttck and T. B. Wo<m (/oar, Agr. Sci. [Jgfnplond). 12 (1922), No. 8, pp. 
287-2S8, pi. 1, figo. 5).— The relation of basal metabolism to the environmental 
temperature has been studied tern the results of the metabolism experlmefit 
with a barrow previously noted 0 , 9, It,^ 48, p* 476) as a basla 
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It was shown that as the enrlronmental temperature decreased below the 
critical temperature, which was determined at 21® 0. (69.8® F.) in this experi- 
ment, the metabolism of the pig increased at the rate of approximately 4 per 
cent per degree. The basal metabolism of a 300-lb. hog, expressed In calories 
per minute at dilferent temperatures after correcting to an age of 420 days, was 
determined from the data obtained as follows: At 10.3®, 2.166; at 12.8®, 1.943; 
at 13.3®, 1.9; at 18.6®, 1.876; at 16.9®, 1.767; at 20.4®, 1.508; and at 23.7®, 1.499 
calories. 

Attention was called to the practical application of these results to the main- 
tenance requirements of farm animals. It was noted that a difPerence in the 
environmental temperature might be a possible explanation of the differences in 
the maintenance requirements of animals as determined by European and 
American investigators. 

On the use of artificial insemination for zootechnical purposes in Rus- 
sia, E. I. IVANOFF {Jour, Agr, ^Soi. [mgland]y 12^ (1922), No. S, pp, 2/^256 ). — 
This is an account of the practice of artificial Insemination from 1909 to 1913 
in the horse-brt'eding operations In Russia with reference to the establishment 
of government stations for horse breeding. There is a great lack of suitable 
males for breeding purposes In Russia, but by methods of artificial insemination 
one stallion may fertilize upwards of 3(X) mares in a season. The percentage of 
conceptions has also been increased. The results on five different stallions 
showed that an average of 43.4 per cent of the mares which they served con- 
ceived, but 84.6 per cent of the mares artificially Inseminated with spermatoza 
from these stallions conceived. The difficulties of distance from stallion, dis- 
eases of the mares, mechanical obstacles in the way of breeding, etc., are largely 
overcome by this method, and by having the stallions properly distributed in 
government stations it is possible to reach a large number of horse breeders. 

How to raise the chicks, G. S. Vickers and D. 0. Kennabd (Ohio Agr, Col, 
Ext. Bui, 18 (1922-23), No. 8, pp. 4, fig. i).— This consists of practical direc- 
tions on handling chicks in the brooder and methods of feeding young chicks. 

DAIEY FAEMING^DAIEYING. 

The efi'ect of the age of siro and dam on the quality of offspring in dairy 
cows, 0. L. Allen (Jour, Heredity, 13 (1922), No. 4, PP» 167-176, figs. 7; also 
in HolsteifirFriesim World, 20 (1923), No. 17, pp. 817-819, 832, figs. 5).— To 
study the influence of the age of the parents on the production of the offspring, 
a study was made of all (611) 7-day fat records over 24 lbs., and all (510) 
under 14 lbs. of mature cows recorded in volume 27 of the Holstein-Frlesian 
Advanced Registry Yearbook. 

The high and low producers were each divided into three groups according 
to production, and pedigrees were compiled for each of the animals, showing 
the parents, grandparents, and great grandparents, and the date of birth 
of each. The average age of the ancestors at the tlme\ of birth of the animal 
in question In the high and low producing selections were, respectively, sires 
47.1±0.647 and 43.1±0.529, dams 61.±0.89 and 63.1±0.941, paternal grandslres 
49.5±0.717 and 46.6±0.646, paternal grandams 66.7±0.929 and 66.7±1.084. 
maternal grandslres 42.1±0.607 and 43.6±0.508, and maternal grandams 
61±0.873 and 64.7±1.013 months. Greater differences were observed In the 
age of parents in the three subdivisions of each group than between the 
averages of the two groups. Classifying the cows making the records ac- 
cording to the age of the sire and dam at the time of their birth also showed 
no advantage for old or young parents as to their power to produce superior 
offspring. 
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A Btu^y of 506 A. E. O. daughters of 4 bulls showed that bulls are likely 
to get as good daughters at a young age as when they are more mature. The 
higher producing cows in the study were found to make their best records 
at an average age of 72.2 months, indicating that this is the time of maximum 
production. 

The relation between age and production of Holst^n-Friesian eows» 

0. W. TuRNf^ (HolsteifirFriesian World, 20 (1928), No. 12, p. 557).— The yearly 
Advanced Registry fat records of 18,599 Guernseys, 13,823 Jerseys, and 10,375 
Holstelns have been tabulated and averaged according to age. The highest 
average maximum production was made by Guernseys between 7 and 8 years 
of age, Jerseys between 8 and 9 years, and Holstelns from 6 to 7 years of age, 
with gradual decreases in production for younger and older animals. 

Effect of delayed breeding on milk production, 0. H. Ecklks (Homrd*% 
Dairyman, 65 (1928), No, 7, pp. 280, 268, fig, 1), — ^A study of the effect of de- 
layed breeding on cows in the University of Minnesota herd is briefly reported. 
Nineteen cows which were in milk an average of 305 days produced 6,508 lbs. 
of milk, whereas the same cows in years when they had been in milk an average 
of 579 days produced 10,032 lbs., or 7,650 lbs. of milk In 365 days. The 365- 
day fat yields were 298 and 349 lbs., respectively. The cause of the decline In 
milk flow of pregnant cows is attributed to secretions of the fetus. 

The effect of pregnancy on growth and milk production, 0. W. Tubnesb 
(Breeder’s Gcnf., 83 (1923), No, 12, p, S05).— The results of studies of Guernsey 
advanced registry records at the Missouri Experiment Station have shown that 
the milk yield of cows that have been pregnant 150 days shows some reduc- 
tion, but after 200 days of pregnancy there is a distinct dropping off in milk 
yield. Based on records kept of the heifers raised, the normal monthly weights 
and heights to 12 months and at 6-month intervals to 30 months of age are 
given for Holstein and Jersey heifers. A table showing the average fat per- 
centage of Guernsey, Jersey, and Holstein milk during the different months 
of lactation shows that there is a decline from the first to the second or third 
month, followed by a gradual increase in percentage which is more pronounced 
toward the end of lactation. 

Studies of variation in domestic animals, R. Peige (Filhling^a Landw. Ztg,, 
70 (1921), No, ly^'-lS, pp. 385-648, Jigs. 3), — This is a study of the variability In 
body measurements and fat percentage of milk produced by cows in the milk 
testing association of East Prussia. A more uniform curve of variability was 
found to result in the case of the fat content than in the case of the measure- 
ments of any of the body characters. The first study of this series was 
previously noted (E, S. R., 48, p. 165). 

Biometrical and hereditary studies of the escutcheons of cows, J. Bbuiv 
(Jahrb, WisH. u. Prakt Tierzucht, 15 (1922), pp, 72-^124, figs, 4).— This paper 
deals with the method of Inheritance of escutcheons of different shapes and a 
biometrical study of their relation to certain body measurements and milk 
production. The first part of the artide consists of a review of previous 
work on the relation of the escutcheon to milk and fat production, going back 
to the time of Gu4«on, the founder of this idea. This review is followed by 
the report of a biometrical study on 175 Brown Swiss and 180 Simmentaler 
cows. The means, standard deviations, and codfidents of variability were 
determined for 20 body measurements of the cows, made moatly In the region 
of the pelvis and udder. The escutcheon of the cows were also measured and 
classified according to shape, and the mlUc production of the Brown Swiss 
cows was determined. The correlation co^clmits between various of the body 
characters and the escutcheon characters were also calculated* 
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Tbe more significant correlations obtained for the Swiss and Slmmentaler 
cattle, respectively, between height of escutcheon and the following characters 
were distance fi*om pin bone to front of udder 0.59 ± 0.063 and 0.40 ± 0.104, 
length of udder 0.40 ± 0.081 and 0.88 ± 0.107, breadth of udder 0.46 ± 0.076 
and 0.84 ± 0109, and depth of udder 0.51 ± 0.071 and 0.48 ± 0.094. The corre- 
lations between the circumference of the udder and the height of escutcheon, 
however, were much less, 0.11 ± 0.095 and 0.07 ± 0.123, respectively. The 
correlation coefficients between the distance from the pin bones to the fore part 
of the udder and the length, breadth, and depth of the udder and the milk 
production, varied from 0,78 ± 0*047 to 0.93 ± 0.018, whereas the correlation 
between the height of the escutcheon and the milk yield was 0.605 ± 0.064. 
The cows having lyre-shaped escutcheons were found to show correlations be- 
tween milk production and height of escutcheon of 0.86 ± 0.062, as compared 
with coefficients of only 0.36 ± 0.103 for the cows having gable-shaped escutch- 
eons. 

The author’s conclusions are very similar to those of Donnet, reported in an 
inaugural dissertation, i. e., the escutcheon may serve as an indication of milk 
production, not because it is a positive sign as Guenon thought but because it is 
largely controlled by other characters which determine production. In deter- 
mining the frequency of different shaped escutcheons, it was found that 71 per 
cent of the Brown Swiss and 58 per cent of the Slmmentaler cows had escutch- 
eons of the gable shape, while 24 and 22 per cent, respectively, had escutcheons 
of the lyre shape. The rest of the cows had other less common shaped 
escutcheons. 

In studying the method of inheritance of the different shapes of escutcheons, 
observations on the offspring of Brown Swiss cows in the P, Fi, and Pa genera- 
tions showed that about four-fifths of the offspring had the same escutcheon 
shape as their dams, but in the Slmmentaler cows in the three generations less 
uniformity occurred between dams and offspring. The author states that the 
results indicate a method of inheritance in which the escutcheon shape of the 
dam is usually dominant, while tlie sire may be neglected in considering this 
character. The exceptions to this rule were explained as due to incomplete 
dominance, lack of purity of the animals, or possibly some effect from the 
sire. 

The cull cow audits disposal, A. 11. Young (Neiv Zeal Jour, Agr,, 26 {192$), 
No, 1, pp. .—This Is a discussion of the methods of improving dairy herds, 
with special reference to the disposal of cull animals so that they will not again 
be sold for breeding purposes. 

Dairy farming, R. T. Archer {Jour. Dept. Agr, Victoria, 20 {1922), Noa. 11, 
pp, 6il-S56, flga, 6; 12, pp. 105-121, figs. 5).— -This is a general article on dairy 
farming discussing the principles of feeding, care, and management of cows 
and calves ; method of milk secretion ; and care and cleaning of milking ma- 
chines, milk strainers, and separators. Tables showing the digestibility nu- 
trients and comparative value per ton of the more common feeding stuffs for 
dairy cattle are given. 

Dairy cattle feeding experiments, G. B. Rothwkix {Cwmda Dxpt. Farms, 
Anim. Mush, Div, Interim Rpl, 1921, pp, 1-15).— The following feeding experi- 
ments carried on with dairy cattle during the year ended March 31, 1921, are 
briefly noted : 

Moat pfofttahle amount of ffroin to feed (pp. 7-11).-— Three feeding tests con- 
slgting ot three periods each were carried on with 16 dairy cows. All of the 
cows received daOy 30 lbs. of silage, 10 lbs. of turnips, and 6 lbs. of hay, and 
during me first and third periods of each test 1 lb, of a grain mixture for each 
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B lb8» of jollk pirodu<!e<l This grain mtxttire cocdkUfted of 400 Itm. of bran, 200 
lbs. of gluten feed, 200 lbs. of dried distillers* grains, and 100 lbs. of linseed 
calce. In the second period of the irst, second, and third tests 1 lb. of grain 
was fed per 2, 4, and 5 lbs. of mllb produced, respectively. The milk and fat 
production during the third week of the first and tibird periods were compared 
in each test with the production during the third week of the second period. 

In the first experiment an average of 23.18 lbs. of milk and 0.04 lb. of fat 
were produced per day during the first and third periods, whereas In the second 
period 25.97 Iba of milk and 1.08 Iba of Ut were produced on the 1 lb. of grain 
to 2 lbs. of milk ration. The daily mlDc production in the period when 1 lb. of 
grain was fed to 4 lbs. of milk produced was 19.96 lbs. and in the comparative 
1 : 8 period 19.4 Iba The rei^iectlve daily fat productions were 0.78 and 0.75 
lb. In the third experiment 22.46 lbs. of milk and 0.82 lb. of fat were pro- 
duced daily in the first and third periods, but when the ration was decreased 
to 1 lb. of grain to 5 lbs. of milk 21.18 lbs. of milk and 0.77 lb. of fat were 
produced. 

The feed cost per 100 lbs. of milk was lowest where the lighter rations were 
f^d. In determining the relative amount of grain to feed according to the 
milk production it is necessary to take a number of factors into consideration, 
the condition of the cows, stage of lactation, average production of cows, quality 
of grain mixture, costs of feed, and the roughage that is being fed. 

Ready mixed v. home mixed v. oommeroial feeds (pp. 12-14). — ^During the 
first, third, and fifth 8-week periods of an experiment 1 lb. of a home-grown 
mixed grain ration consisting of 500 lbs. of wheat, 200 lbs. of oil-cake meal, 100 
Iba of distillers* dried grains, 100 lbs. of cottonseed meal, and 100 lbs. of palm- 
nut cake meal was fed to 12 dairy cows for each 3.5 lbs. of milk produced. 
During the second period Ontario Standard meal mixture replaced the above 
grain and in period 4 Schumacher feed replaced the bran of the grain mixture 
fed in periods 1, 3, and 5. The average dally milk production during the 
respective periods, Nos. 1 to 6 was 26.8, 25.1, 20.3, 19.75, and 20.77 lbs. 
The respective amounts of grain consumed per 100 lbs. of milk produced were 
85.8, 80.7, 33.2, 25.7, and 28.3 lbs. It was necessary to change the silage during 
period 4, which may have affected the results at that time. Though the Ontario 
Standard meal mixture produced slightly more milk, It was also more ex- 
pensive. 

Trial of ** zooV^ (pp. 14, 15).—“ Zool ” was fed to 2 calves during a period of 
5 weeks without any particular advantage being shown for it as a condlmental 
feed. Chemical analyses indicated that the feed should be valuable chlefiy 
because of its phosphoric acid content. 

goUIng crops keep up milk flow in summer, C. W. Tubnke (Jersey Bui, 
and Dairy World, JIfi (1923), No, 12, pp. 558, 592 ), — Soiling crops are advocated 
to supplement pasture for dairy cattle and ke^ up the milk flow during July 
and August A table giving a suggested succession of soiling crops for dairy 
cows is given. 

Winter feeding of dairy cows, R. B. Tennbnt (Nmo Zeal Jour. Agr,, 26 
(1993), No. i, pp, 29^3, figs. S).— To compare oat-and'^pea silage with turnips 
and oat straw for milk production, 10 cows were selected and fed during 6 
feeding periods of 9 and 10 days each on the following average daily rations : 
Period 1, 181 lbs. of turnips and 18 lbs. of oat straw ; period 2, 50 lbs. of silage 
and 18 Ibk of oat straw ; period 3, 50 Iba of silage, 20 lbs. of turnips, and 18 
Iba of oat straw; period 4, 181 lbs. of turnips, 6 lbs. of alfalfa bay, and 6 
lbs. of red clover hay; and period 5, 40 lbs. of idlage, 60 Iba Of turnip 6 lbs. 
at alfSlfa hay, and 6 lbs. of dovm* hay. The average daily milk yields duriiig 
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tbe last 4 days of each period were* respectively* 169, 146* 145* 164* apd 
160 Iba 

The author concludes that ** oat-and-pea silage does not compare very favor- 
ably with turnips for milk production. On a comparative basis 2 Iba of 
turnips are equal to approximately 1 lb. of silage.” 

Handbook of dairying on a scientific and practical basis, W. Kibchneb 
(Handbuch der Milchwirtachaft auf WissenschaftUcher und Praktiacher Orund- 
lage, BerUn: Paul Parey, IBM, 7. ed., rev., pp. VJII+51f9, figs. 45). — ^This book, 
which was published after the death of the author* was partially revised 
from earlier editions before his death, and the balance of the work was done 
by W. Grimmer. It deals with the properties, production, handling, and 
methods of determining adulteration in milk, cream, butter, and cheese. Chap- 
ters on the food value of fresh, powdered, and condensed milk, and the cost 
of producing milk are also included. 

How to produce clean milk, J. Mackintosh {Jour, Min. Agr. [London], 29 
{1922), No. 1, pp. 17-^5).— The factors to be considered in the production of 
clean milk consist of clean and healthy animals and milkers, clean utensils, 
small top pails, thorough cooling, and holding the milk to 5<f)® F. or below 
immediately after milking. 

A guide for formulating a milk ordinance, T. H. Broughton and B. J. 
Friar (Milk Dealer, 12 (1923), No. 6, pp. 26, 28, SO, 32). — sample ordinance 
for the regulation and control of the sale of milk and milk products is given 
which might be filled out and adopted by any city. 

Value of the bacterial count in scoring ice cream, B. W. Hammer (Cream- 
ery and Milk Plant Mo., 12 (1923), No. S, pp. 76, 78, 80). — The value of bacterial 
counts of ice cream lies in its indication of the manner and conditions under 
which the ice cream was produced. No determinations could satisfactorily 
be made of the pathogenic bacteria which it contains, but high bacterial counts, 
especially of certain types of organisms, are Indicative of a lack of care in 
production which may allow for the entrance of disease-producing organisms. 

VETEEINAEY MEDICIBTE. 

The animal parasites of man and the domestic animals, 0. P. Sluxteb, 
N. H. SwELLENGREBEiL, and J. E. W, Ihle (De Dierlijke Parasieten van den 
Mensch en van Onze Huisdieren. Amsterdam: Scheltema d Holkenwla Book- 
handel [1921], 3d. ed., rev. and enl, pp. IX+574, pi. 1, figs. This work, 

the second edition of which was issued in 1912* deals with the subject as 
follows: Protozoa (pp. 13-158) ; Scolecida* including the platyhelminths, nema- 
todes* and acanthocephalaus (pp. 159-455) ; Annulate, including the leeches 
(pp, ,455-470) ; and Arthropoda, including arachnids and insects (pp. 470-558). 

Keport of the Montana Live Stock Sanitary Board and State veterinary 
surgeon, including report of chemist, and bacteriologist and pathologist, 
<^and summary of work for years 1921—192S, W. J. Butler, E. Starz, and 
H. Marsh (Mont. Live Stock Sanit. Bd., [Bien.] Rpt. 1921-42, pp. This 
report covering the years 1921 and 1922 includes accounts of the occurrence 
of and work with infectious diseases of live stock in the State. Investigations 
by Marsh, the pathologist and bacteriologist of the board, led to the conclu- 
sion that the progressive pneumonia of slieep is infectious* two organisms hav- 
ing been isolated quite constantly from the lungs of affected animals. 

Htennial report of the State veterinarian of the State of Wyoming for 
the period October 1, 19S10, to September 80, 1928, B. F. Davis {Wyo. 
Bme Vm, Bim. Uptf 1926-42, pp. 56, fig. J).— This Includes a discussion of 
work with ififectious diseases of live stock. 
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Anuiifil report of t^e Oii/il Veteriamry Bf^artment* Bitmr and Oiiana* 
for the year i 021-432, F, B. Rilky {Bihar and Orissa Civ, V&t Dapt, Am. 
Bpt, pp* [5]+8+^^F+je* pi i),— This 1« the usual auuual ri^ort 

(E, S* R., 46. p. 480). 

Combating of animal diseases, S. Younqhebg kt al. {Philippine Bur. Agr. 
Ann. Rpt.y 20 (iflM), pp* pis. 6).— rThis Is a brief report upon control work 
with infectious diseases of live stock, particularly with rinderpest. 

During tiie year 1920, 22.442 new cases of rinderpest and 16,911 deaths were 
recorded, indicating a decided increase over the previous year. A total of 5,444 
liters of antirinderpest serum was used during the year. In immunisation 
operations. 9.865 animals were immunized by simultaneous inoculation. 

Xote on iielniinths common to man and domesticated animals, E. Daub- 
key {Vet. Jour., 7.9 {1923), No. 57S, pp. SS'^OO ). — A brief summary of iiiforma* 
tion on the subject. 

Anthrax infection and antianthrax immunity in rabbits and guinea pigs, 

L. Balteano {Ann. Inst, Pasteur, SB (1922), No. 11, pp. SB5-311 ) author 
has repeated the experiments of Besredka (E. S. R., 44, p. 877) on the immuni- 
zation of guinea pigs and rabbits against anthrax. He confirms his conclusions 
that in these animals the skin is the only organ sensitive to anthrax infection, 
and that by cutaneous vaccination the animal can be lendered immune against 
anthrax virus whatever its point of inoculation. 

The value of normal beef serum in anthrax infection, H. Zehetmayu 
{VentU. Baht. [etc.]. 1. Aht., Grig., 89 (1922), No. 0, pp. Evidence Is 

presented in a series of inoculation experiments conducted on guinea pigs that 
treatment of experimental anthrax with normal beef serum, as recommended 
by Kraus (E. S. R., 45, p. 683). Is successful only when the serum Is injected 
in the same place as the virus, the favorable effect apparently being due to 
some local antagonistic action. It is concluded that normal instead of immune 
serum is of value in the case of local but not of generalized anthrax. 

On a soluble toxin produced by Bacillus chauvaei, K. Oicuda (,/oar. Japan. 
Boc. Vet. Sai., 1 {1922), No, 3, pp. 157-199) .—The production of a soluble toxin 
by B. ehauvaei has been demonstrated as follows : 

In a medium of broth with from 10 to 20 per cent of fresh blood, //. chauvaei 
grew rapidly under aerobic conditions. The culture as thus grown was found 
to be virulent for guinea pigs and rabbits. The filtrate from the culture was fatal 
to guinea pigs when injected intravenously in 0.5-cc. doses or subcutaneously 
in doses of from 3 to 5 cc, On the addition to the blood-broth medium of 0.6 
cc. of anhydrous sodium sulphite, the toxin production was increased to such 
an extent that 0,1 c*c. of the filtrate proved fatal for guinea pigs. The toxin 
production In the blood broth vesicheil its maximum iu from 2 to 4 days when 
Incubated at 37® c.. the toxicity then diminishing gradually until at 17 days 
the culture was usually too feeble to cause death. 

The animals which survived tlie intravenous injection of the toxin proved to 
be immune to the virus when injected sulKrutaneously 2 or 3 weeks later. Mice 
proved Immune to the toxin and rabbits showeil a temporary rise in tempera- 
ture. but no marked symptoms otherwise. 

Vaccination against blackleg with toxliis* E. LeolaIKCHe and BL Vale^e 
{Oompl Rend. Acad. Bci. IParis], 17$ (1923), No. 4, pp. Attention Is 

called to the observation that BadUus chaumei, when grown In a suitable 
medium such as Martin’s bouillon, secretes within 24 hours a virulent toxin, 
but tbkt the initial toxicity disappears more or less rapidly* As the culture 
a^es with spontaneous lysis of the microbial bodies following spomlaMon, the 
mediuin acquires a toxtdty of a mw form wMdb mauifaatB ttsi^ by the pro* 
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deletion of toxins of a more local action. On the theory that for successful 
Immunization against this organism recourse should be had to both forms of 
toxin, the author suggests the use as an immunizing agent of a filtrate pre< 
pared from a 24- to 48-hour culture of B. chamaei mixed with the endotoxin 
obtained from a 3- to 5-days’ culture. A description Is given of the technique 
of the method of preparing this combined filtrate. 

Investigations on the question of reciprocal Immunity against cowpox 
andi foot-and-mouth disease in cattle and guinea pigs, P. Uhlenhxjth and 
W. Bxebk^ (Ztschr, ImmunitaUf, u. Easpt Tker., /, Grig., SS {192^), No, pp, 
SJ 1^829), — C’attle and guinea pigs vaccinated against cowpox were found to be 
n<* more resistant to foot-and-mouth disease than un vaccinated animals. This 
is thought to refute the statement of certain workers that cattle vaccinated 
against cowpox are not susceptible to foot-and-mouth disease. 

Technique and results of blood investigations in dourine, H. Dahhcn 
iDmt. Tierarztl Wvhmchr,, 81 (1928), No, 7, pp, 75-7^).— This is a summary 
of the author’s investigations on the serum diagnosis of dourine previously 
noted (E. S. R., 46, p. 774.) 

Specific serum treatment for so-called Joint-ill, Schmidt (Berlitk. TierUrzti, 
Wchmehr., 38 (1922) ^ Ao. 42, pp. 481, 482). — A brief report is given of the 
author’s experience in the prophylactic treatment of foals for Joint-ill. 

On the theory that many foals succumb in the first few days of their life 
to infection with Bacillus coli or B. vtscosum, 18 foals were vaccinated subcu- 
taneously within an hour after birth with 50 cc. of a commercial serum against 
these two organisms. Two fouls showed a slight reaction, one on the second 
and one on the third day. The rectal temperature varied between 38.8 and 30° 
C, and in one case there was slight diarrhea. This animal received a second 
injection of the serum, wliich checked the diarrhea in 3 days. The temperature 
in all cases became normal in about 2 days and there was no evidence of lame- 
ness or swelling of the Joints. 

Another foal which showed, 8 hours after birth, a rapid pulse and a tempera- 
ture of 39°, was given 50 cc. of the serum intravenously. Twenty-four hours 
later the temperature had fallen to 38.6®, and the animal soon made a complete 
recovery. In two cases of severe Joint-IH in animals 2 and 4 days old, similar 
Intravenous injections had no effect, the animals dying within a few hours. 

It is also reported that three intravenous injections of 50 cc. of a streptococcus 
serum cured a 3 weeks’ old foal suffering from the streptococcus form of 
joint-ill. 

On tJic comparative study of Nocard’s bacillus with Grawitz’s acne 
bacillus, K. Tsugk (Jour. Japan, Soc. Vet, ScL, 1 (1922), No. 4, pp, 213-238).—' 
The author’s studies, which include fermentation and serological tests with 
the bacilli and immunity experiments with the toxins, Indicate that the acne 
toxin and the toxin of Nocard’s bacUIus are the same. 

The action of Bayer 2S05 on trypanosomes, piroplasnis, theilerias, and 
auaplasms, E. Bbumpt and G. Lavieb (Bui. Boc, Path. Exot., 18 (1922), No 7, 
pp, 818-621, Itg. 1; in Trop. Vet, Bui, 10 (1922), No. 4, pp. Ill, This 

is a summary of the literature on the subject, together with a report of personal 
observations. A bibliography of 19 titles is included. 

Trypattosoma cruzl (Chagas, 1909) in laboratory animals, in the re- 
duvid (Bhodnlus prolixus), and In the bedbug (Oimex lectulurius) , 
A. Robjcbtson and M. J. Teiffitt (Vet. Jour,, 79 (1928), No. 572, pp. 49, 50),— 
This Is a brief summary of the author’s observations. 

The emnplenieitt deviation reaction in the diagnoais of tuberculosis in 
domesHo mlmalSv t. BiJixssnr and Yssog (Aim. Inst Pasteur, 86 (1922), 
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No, 10, pp, e90--7i9),--*lMB ifi a more detailed r6|K>rt of an iaveatlgaticm which 
has been essentially noted from another sonroe (B* S* E.« 47, p. 682). 

Further studies on the complement fixatton reaetton as appliedi to 
tuberculosis, J. D. Abonson and P. A. Lswxs (Amor* Mev* TuherouloHi, 6 
(J99S), No* 11, pp, 1024^-1094, flg* i).— This is a general discussion of a con- 
tinuation of a previously reported study ot the subject by Lewis (E, S. B., 41, 
p. 190). The principal points investigated were the properties of the dif- 
ferent antigenic preparations and the distributions of the antigenic substance. 
Using a uniform method of determining antigenic values, tuberculin,, emulsions 
of the tnbercle baclllns, various extracts of the bacillus, and extracts of the 
body fluids and tissues of tuberculous animals were tested for antigenic value. 

Tuberculin proved to have almost no antigenic properties. This is, thought 
to indicate that the active principle in tuberculin Is an entirely different sub- 
stance from the alcohol-soluble antigen for the complement fixation test. 
Emulsions of the tubercle bacillus, when prepared in such a way as to furnish 
uniform content of the bacterial substance, gave indistinguishable results as 
antigena PetrolTs glycerin extract, Besredka’s antigen, and the alcohol 
extract of the tubercle bacillus are all considered to be of essentially equal 
worth, thus pointing to the probability that there Is but one antigenic sub- 
stance in tuberculosis. No antigenic substances could be found In the body 
fluids and tissues of tuberculous animals by extraction with alcohol. 

Immunization against bovine contagions abortion, ScHEBMXit and Khbuch 
(Berlin,. Tierdrztl Wchnschr., 39 (1923), No. 4, pp. 37, 38),— A brief summary 
is given of the authors’ Investigations on bovine contagious abortion. 

For the microscopic detection of abortion bacilli growth on agar containing 
1 per cent of glycerin is recommended. Other means of detecting the organism 
are the agglutination test with the blood of the aborting animal, and the In- 
oculation of guinea pigs with suspected material and subsequent testing of 
their blood by the agglutination test. 

Preliminary experiments having shown that the immunization of nonpreg- 
nant heifers did not lead to sterility and that the organism could not be re- 
covered from the milk of cows vaccinated with the living organism, the fol- 
lowing scheme was adopted for the immunization of all the cattle in an Infected 
herd. The animals which were not pregnant were vaccinated with a suspen- 
sion in 10 cc. of physiological salt solution of the living organism recovered 
from a glycerin agar slant. This vaccination was repeated In from 10 to 14 
days. For cows in the first half of pregnancy a vaccine prepared from cultures 
of the organism killed by heating at 52^ C. was used, and for those In the last 
half the so-called abortus lymph. This consisted of an extract of an old 
bouillon culture and was used on account of the rapidity of its absorption. 
Vaccination by the last two methods is considered at best only an emergency 
method, and after calving the vaccination should be repeated with the living 
organisms. 

By these methods 428 animals were vaccinated in 1919, 1,171 in 1920, and 
5491 iB 1921. It is stated tliat In a total of 14 herds 19 per cent of the 
animals aborted during the year before vaccination was Introduced, while in 
the following year of those vaccinated with the living organism only 2i per 
oeiit aborted and of those receiving the other two vaccines only 8 per cent 
The authors are strongly of the opinion that immunization of the aonpregnant 
heifers Is the best means of eradicating bovine abortion. 

Basiological investigations of tlie oontagi^iis i^enropiietiiiioala of ^ 
vines, II. ZUBOLiia (Ziochr* Infemirnkruttk* % Sw* M <l9il), too* 
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tilstopathological studies. The lltersture is reviewed and refermices given to 
50 titles. 

The warble flies: T'ifth repoit on experiments and observations as to 
life history and treatment, G. H. Cabfenteb and J. O’N. Hewitt (lreJmd> 
Dept, Agr, ond T^eeK Jnatr, Jour., 20 (1920), No. 4f PP- 452^459, figs. 4 )* — ^This 
is an account of the systematic destruction of warble flies that was commenced 
early In 1915 and has been carried on each year since on Clare Island, County 
of Mayo, which lies opposite the mouth of Clew Bay, 3 miles from the nearest 
point of the mainland. This island is 4.25 miles long and 2.5 miles at its 
greatest breadth, and Is so far from the mainland that the migration of flies is 
quite improbable. There are more than 70 small farms on which cattle are 
kept, the bovine population of the Island varying with the season from 400 to 
over 500. The results of the work each year, in which, so far as possible, all 
maggots were squeezed out from every beast on the island, are reported in de- 
tail in tabular form. In the spring of 1919 it was found that the process of 
extermination was nearly complete, and in the year 1920 the island cattle 
were entirely free from maggots. Thus the possibility of exterminating the 
insect on an isolated area was demonstrated, though the time required was 
longer than at first anticipated. 

The warble flies: Sixth report on experiments and observations as to 
life history and treatment, G. H, Caepenteb, G. Phibbs, and T. Sultteby 
(Ireland Dept, Agr. and Tech, Imtr, Jour., 22 (1922), No. 1, pp, 14-25 ). — ^This 
vopoTt of investigations conducted, In continuation of those above noted, is 
supplementary to the fourth of the series (B. S. R., 32, p. 680), and deals 
with the subject as follows: (1) Life history and habits, including muzzling 
experimentsi, feeding calves with maggots, observations on the boring-in of 
maggots, migration of young maggots, number of larval stages, duration of 
pupal stage and fly season; and (2) treatment, including the use of tobacco 
powder and lime wash, nicotin dressing, other dressings, injections, gas treat- 
ment, and preventive dressings. 

In the course of experiments six calves were fed with 100 young maggots 
each and one with 45. Three of the calves were slaughtered in the autumn 
and their gullets examined for second-stage maggots, with negative results, 
and the backs of the remaining four calves were examined the following spring 
without detecting warbles. This experiment confirms the result of the 
muzzling experiments, indicating that the parasite does not enter by the 
host's mouth. 

Observations on the boring in of maggots, here reported, give clear proof 
of the extensive migration of the larvae in hosts under observation and con- 
trol, and show conclusively that larvae which bore in at the hock reach the 
back and become mature there. Attention is called to recent observations of 
C. Stub/ which tend to show that the maggot works through the tissues Just 
beneath the skin until It reaches the neck, then goes deeper and penetrates the 
gullet wall from outside. The results obtained in experiments with tobacco 
powder and lime wash have been so satisfactory that they warrant the recom- 
mendation of the wash for general use. It is prepared by mixing 1 lb. of 
fresh quicklime with water, steeping 3 to 4 lbs. of tobacco powder in the lime- 
water for 24 hours, and then straining and squeezing out the liquid through 
coarse muslin. It Is said to be best applied with a cloth or brush to the 
backs of the cattle, that It will have no effect unless it comes into actual contact 
wl^ the maggots, and that the dressing should be rested at least four times 
during the maggot season. 


^Maansilsskr. Byrlaeger, *1 (1919), pp. 990, 281. 
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Klcotin sulplmte, an elfeotiTe Termlicldie for 0 liea|», G. H. liAnsoif, 3f% 
(Boienoe, 51 (MS), H55, p. i-fP).— Experiments conducted at tHe Oonnecti- 

cut Storrs Experiment Station and extending over a period of three years 
have resulted in finding a 40 per cent nicotln sulphate to be the most effective 
dosage against stomach worma It should be used at the «rate of 10 cc of 
the nlcotin sulphate in 1 qt. of water, 4 os. being given to adult sheep and 
2 oz. to lambs. This treatment was used in 948 cases, and in 161 animals 
slaughter^ 24 hours after treatment only a few live worms were found In 
the stomachs. 

On the nature of lumbar paralysis In the goat, 0. Emoto (Jour. Japan. 
Boc. Vet. Boi., 1 (1922), No. i, pp. pU. 8).— The author finds that lumbar 
paralysis, which occurs mostly during summer and autumn in the goats im- 
ported Into Japan from Switzerland and to which the native goats are re- 
sistant, is an infectious disease characterized anatomically by spinal meningitis 
and spinal sclerosis, being caused by a streptococcus. 

The destruction of trichinae in pork through freezing, A. Maas (Ztichr. 
Fleisoh u. MUohhyg., SS (1922), No. i, pp. 1-4 ). — ^Thls discussion includes a re- 
view of the literature, including references to the Investigations of Ransom 
(E. S. R., 34, p. 680). 

Etiology of equine contagious abortion in India, T. M. Dotle (India 
Dept. Agr. Meni., Vet. Ber., S (1922), No. 5, pp. 189-158, fig. 1 ). — “ In an out- 
break of specific abortion amongst pony and donkey mares at the Government 
Farm, llissar, Punjab, investigation has shown that the causal agent in both 
species is Bacillus abortivo equinus G. & C. The organism is identical in all 
particulars witli that described by European and American observers. The 
organism is capable of producing abortion In pony and donkey mares by in- 
travenous, alimentary, and Intravaglnal infection. The incubation period fol- 
lowing experimental infection by all routes is shorter In pony than in donkey 
mares. The average period In pony mares is 10 days and in donkey mares 19 
days. The serum of infected pony and donkey mares agglutinates the B. abor- 
tivo equinus of either pony or donkey origin in iiigh dilutions. The organism 
failed to set up Joint-111 in foals either by intravenous or alimentary infection. 
Three cases of arthritis (two in pony mares and one in donkey stallion) were 
observed in adult animals as a result of the intravenous Inoculation of the 
organism.'* 

The control of JoinMll and of equine abortion, BiiaNHABOT (Berlin. 
Tierdrzil. Wchnschr,, 89 (1928), No. 3, pp. 25-29 ). — Case reports are given of 
177 instances of the use of the serum of the dam as a prophylactic or curative 
agent in JoinMll of foals. In general 200 cc. of the serum was used, and the 
injection was made subcutaneously. As shown by the case reports, the best 
results were obtained when the treatment was given within 24 hours after 
birth* The only fatalities noted were certain cases in which the treatment was 
not given until the foals were several days old. Occasionally a second injection 
was found necessary. Practical directions are given for the appUcation of the 
method. 

The treatment of Joint4U with the blood of the dam, (Ber- 

lin, Tierdretl Wchnschr., 88 (1922), No, 4S, pp* 559, JJI).— The author reports 
several cases of joint-ill which showed no response to treatment with tl>e serum 
of their own dams, but recovered following similar treatment with tlm serum 
of another mare. 

Treatment of mal de enderas of Ute horse with Bayer SMNI, h, R Mi&om 

and T. Osona (Arch. Bohiffs u. Tropm Eyg,, W (19U), No, M, pp* 

This account is based upon investigations and the esperleace of the 
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In Paraguay with the disease caused by Trppamsoma eqvAmm* They find the 
administration of Bayer 205 intravenously to be most satisfactory, the curative 
treatment consisting in the administration of 2 gm., followed by 3 and 4 gm., 
respectively, at intervals of eight days. At the time of writing, after 10 
months, 107 horses had been cured and 219 prophylactically treated in this way. 

Blastomycosis of the nasal mncous membrane of the horse, E. Joest 
(Ztachr, Infektionskrank. u. Hyg. Hamiiere, 22 (1921) ^ No, f, pp, l--12,ftgH, 6 ), — 
This Is the report of a histopathological study conducted by the author. 

Study of an organism resembling Bacterlnm pullorum from unabsorbed 
yolk of chicks “ dead in shell,” F. R. Beaudette, L. D. Bushneix, and L. F. 
Payne (Jour, Inject. Dueases, S2 (1928). No. 2, pp. 124-132). — An investigation 
conducted in Kansas, where in the spring of 1921 attention was called to the 
fact that about 40 per cent of several thousand fertile eggs Incubated arti- 
ficially at a poultry plant failed to hatch, is here reported. The investigation 
resulted in the isolation of an organism from the unahsorbed yolk of some 
chicks dead in the shell. 

“ The constant finding of the organism in eggs from the same hen suggests 
the ijosslblllty that the hen may be a chronic carrier of the infection. This or- 
ganism is cl(»sely related to members of the colon-typhoid group, and can not be 
<listingulshed from B. pullorum by the fermentation reactions except by the 
Inconstant reaction of the latter on maltose and xylose. The organism appeared 
to be pathogenic for the developing embryos. Other members of the colon- 
typhoid group also appear to be pathogenic for developing embryos. A strain 
of Staphylo(V(fctis aureus and an unknown bacterium isolated from eggs failed 
to cause the death of the embryo in all cases when injected into fertile eggs. 
Fertile eggs inoculated with a small volume of sterile salt solution did not give 
an appreciably lower percentage of hatch than uninoculated eggs.” 

Notes on the parasites of domesticated fowls in Canada, A. B. Wick ware 
(Va-nad. Vet. Rec., 3 (1922), No. 5, pp. 142-140). — Observations made during the 
course of survey work with parasites of poultry are here brought together. 

ETJEAL ENGINEERING. 

Experimental field for agricultural hydrology, l\l. Conii (Rev. FaculL 
Agron. La Plata, 3. ser., 14 (1921), No. 8, pp. 97-121, pi /, figs. 8).— A descrip- 
tion of the experimental irrigation field at the Universidad Nacional de La 
idata. is presented, together with a plan of the studies being conducted, analyses 
of the soils, meteorological data, dt^scriptions of water-measuring devices, and 
typical results obtained with corn, peanuts, and potatoes. The general plan 
of the studies includes duty-of-water experiments, comparisons of methods, 
amounts, and frequencies of irrigation, and investigations into the effect of 
mulches and cnltivatlon on water economy. The field is so laid off that dry 
farming and irrigated farming can be directly compared. 

Bischarge through adjustable submerged orifices, H. A. Wadsworth 
(Engin,. News-Rec., 90 (1923), No. 7, pp. 308, 309, figs. 5),— Experiments con- 
ducted by the University of California and the Colorado Experiment Station, in 
cooperation with the U. S. Department of Agriculture to increase the accuracy 
of the adjmtable submerged orifice as a means of measuring irrigation water, 
are briefly deecribed. 

It wus found that the size of the opening of a submerged orifice and the con- 
tractions and suppressions are deciding factors in determining the discharge. 
Prom tbs results of the experiments, a new formula was devised, in which 
Tabular and graphic data of the tests based upon this 
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formula aro presented coTering a range ot dieeharge of from 0.5 to IS 
and a range of areas of from 0.3 to 8 sq. ft 

Diagrams for submerged CSppolettl weirs* W. G. Stswaad (Beclam* Meo, 
[17. iSf.], U (1923), No, i, pp, 39, 81, figs, 8).— Diagrams for submerged Oippolettl 
weirs are presented and discussed, based on experiments conducted from time 
to time by the U. S. Eeclamation Service. 

Seepage from earth canals in Texas, W. F. Hkath {Engin, News-Rec,, 89 
(1922), No, 25, p. 1075), -—It is stated that tests for seepage and evaporation in 
one of the canals of the San Benito irrigation district, Texas, indicate that 02 
per cent of the total loss is seepage and 8 per cent evaporation. Spread over 
the whole district these losses amount to nearly 1 acre-foot per acre. Canal 
linidg and drainage on each side of the canals are suggested, the first to reduce 
seepage to a minimum and the second to minimize Its harmful effects. 

[Deterioration of concrete in alkali soils], C. J. Macki^nzie (Engin, Jour. 
ICamda], 8 (1923), No, 2, pp, This is a report of a special committee 

of the Engineering Institute of Canada, appointed to investigate the deteriora- 
tion of concrete in alkali soils. The scope of the investigation includes a 
thorough chemical study of the subject. The results to date are given, but no 
conclusions are drawn. 

Contraction and expansion of concrete roads, D. L. Jantz (Agr, Engin,, 3 
(1922), No. 12, pp. 201, -Field and laboratory studies to determine the 

actual expansion and contraction of concrete and concrete roads and to obtain 
data for the spacing of expansion and contraction Joints in concrete roads are 
presented in this report, contributed by the Kansas State Agricultural College. 
In the laboratory, contraction and expansion tests were made on concrete speci- 
mens of various mixtures, and in the field both transverse and longitudinal 
measurements of the movements of concrete were made. 

The results are taken to indicate that concrete laid at a temperature slightly 
above freezing should be provided with expansion Joints, as the expansion 
due to summer temperature greatly exceeds the contraction on drying out. 
Concrete laid in the summer does not require expansion Joints, but should be 
provided with contraction Joints at intervals of from 25 to 30 ft. 

The results of physical tests of road-bulldlng rock from 1016 to 1821., 
inclusive (XJ, S. Dept, Agr, Bui. 1132 (1928), pp. 52). — This bulletin gives the 
results of tests of all rock made by the Bureau of Public Roads from January 
1, 1910, to January 1, 1822, classified alphabetically according to location. It 
supplements Bulletin 3T0 (E. S. E., 35, p. 685) and replaces Bulletin 670 (E. S. 
B., 30, p. 408). 

What the Arlington [roads] investigations are showing, A. T. Gouibeok 
(Engin, and Contract,, Roa48 and Streets, 59 (1923), No, 2, pp. 301-^12, figs, 
13). --The experiments being conducted by the U. 8. D. A. Bureau of Public 
Roads at the Arlington Experiment Station on the structural design of roads 
and on the properties of road materials are briefly outlined, and some of the 
.more important results already obtained are summarized. 

The investigations of the physical characteristics of subgrades have Indl* 
cated that soils having practlcahy the same mechanical analysis may be en^ 
tirely different in their bearing valnes, moisture contents, and volumetric 
changes, and that the character and. quantity of day in a soil materially affect 
its ability to absorb moisture and to retain It under the action of a c^nutrlfugal 
force equal to that of 1,000 times the force of gravity, dolls having approxi- 
mately the same clay content may take np entirely different quantities of 
cSplEary moisture due to tibe character of the day contehi 
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Studies ot the factors of the bearing values of soils, while not conclusive, 
have Indicated that when the moisture index or the ratio of the volume of 
moisture to the apparent volume of solid content of the soil is less than unity, 
the bearing value will be high. When the moisture index of the soil Is above 
unity, high bearing values can be obtained provided the adsorption of the 
soil is high. Soils having a moisture index greater than unity and low 
adsorptive powers almost invariably have low bearing values. Special tests 
have shown that the bearing value of the soil having penetrations of the 
bearing block equal to 0.1 in. varies greatly with the size of the bearing block, 
and that when small bearing areas are used the results are far higher and not 
at all Indicative of the bearing value of the soil for supporting a pavement 

In studies on the treatment of poor subgrades by the admixture of foreign 
materials, both hydrated lime and Portland cement greatly decreased the 
volumetric change of a poor soil and very greatly increased the bearing value, 
so that such admixtures are considered to be decidedly beneficial. 

The progress of studies on 10 different types of subgrade drainage has indi- 
cated that tile drainage will remove water only In excess of capillary moisture, 
and that a low temperature at the surface accelerates the movement of capillary 
moisture. 

The results of preliminary investigations to determine the static load-support- 
ing value of different thicknesses of broken stone base and concrete base, sup- 
ported on a very wet clay subgrade and on a dry sand subgrade, have shown 
that with the broken stone base on wet clay the maximum intensity of pressure 
on the subgrade decreases with the thickness of the base, at least until failure 
has begun. In general, the thicker the base the higher is the load carrying 
capacity, and the higher can the pressure intensity on the subgrade be before 
failure takes place. 

The results of the impact tests which have been noted from time to time are 
also reviewed, and new Investigations now under way are briefly described. 

The durability of fence posts, J. C. Wooley (Missouri 8ta. Circ* 108 (19^), 
pp. fiOB. 2 ), — This cirailar contains the details of the studies on methods of 
prolonging the service of wood fence posts previously noted (E. S. R., 48, 
p. 680), together with the progress results to date. 

It is noted that neither setting in gravel nor charring the posts has been of 
any value. The method of hot treatment with creosote is briefly described, 
and cost data are included. It costs about 4 cts. per post for the 2-hour treat- 
ment and 8 cts. for the 5-hour treatment, including creosote, fuel, and labor. 
An estimate of the cost of the different classes of posts in the fence over a 
period of 25 years indicates that three of the fourth-class posts can be purchased 
for the price of one of the first-class variety, but the treatment and replacement 
in the fence line during a period of 25 years brings the total cost to practically 
70 cts. per post In the fence as compared to 60 cts. per post where one post 
of the first class is used. 

Economic motor fuel volatiiity, R. E. Cablson (Jour, 8oc, Automotive 
MnffifL, in {inn), m, n, pp. figs, 14) —This is a report of an investiga- 

tion made by the U. S. Bureau of Standards to secure data for use as a basis 
in estimating the effect of a change in gasoline volatility on the fuel consump- 
tion of internal-combustion engines now in service throughout the United 
States. Actual tests begun In 1922 to determine the effect of four fuels of 
different characteristics on the accomplishinent obtainable per gallon of fuel 
as well as on crank case oil dilution are described. 

It is eonbinded from these tests that, on the basis of the number of miles 
per barrel of midb 0% the advantage among the fuels lies with that of lowest 
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volatility when used under summer conditions. It is stated that whether the 
use of this fuel represents a real economic gain depends on whether its use 
will result in disadvantages of sufficient magnitude to offset the gain in the 
number of miles per gallon of crude oil. 

Manufacture of industrial alcohol and alcohol motor fuel in the Philip- 
pine Islands, H. I. Cole {PhUippine ^four. 21 (1922)^ No. i, pp. pi. i, 

fm. 3; al)S in Chem. Age [New YorJe], SO (1922), No. 11, pp. 489-~p2).-Cim^ 
siderable data on the manufacture of alcohol, primarily for use as fuel in 
internal-combustion engines, are summarized in this paper. 

It has been found that nipa palm and molasses offer clieap and easliy 
manipulated sources of alcohol for use as motor fuel, although it is thought 
that alcohol alone will probably not be used as a motor fuel until a new type 
of high-compresslon, slow-speed engine is developed. 

Vegetable oils as colonial fuels for internal-combustion engines, H. Jlm- 
ELLE (Agron Colon., 7 (1922), No. 59, pp. 3Jf5-35^). — A summary is given of ex- 
perience in the use of vegetable oils as fuels for internal-combustion engines 
in the French African colonies. These oils include, among others, palm, copra, 
peanut, and sesame. The two latter oils are said to have the highest calorith* 
values, and all compare quite favorably in this resr>ect with gasoline and benzol. 
They have considerably higher calorific values than alcohol, crude tars, and 
producer gas. 

Tests of palm f)il in tractor and stationary engines are described. Ivabora- 
tory and plowing tests with a Swedish tractor equipped with a lb li p. semi- 
Diesel motor showed that about the same results wf*re a<‘<’omplis)uHl with palm 
oil as witli kerosene, but that the unit consumption of the palm oil was appar- 
ently somewhat greater. 

On the characteristics of cylindrical journal lubrication at high values 
of the eccentricity, T. K. Stanton (Roy Soc. [London], Pror.. I8ef\ A, 102 
(1922), No. A 716, pp. 241-255, figs. 6‘).— Studies of cylindrical jemrnai lubri- 
cation are reported. In wddeh it wa.s found that by increasing the diiTerence l)e- 
tween the radius of the i)earing and that of the journal to an extent very much 
in excess of ordinary practice, it >va8 possible to obtain steady conditions of 
lubrication with an arc of contact of the oil film us small as 15“ , (ho fluid 
pressure in the film amounting to as much as 3.5 tons per square in< h. 

From the observed pressure distribution in the film, it was found possible 
to predict tlie angular position of the point of neai'est approacli of the Jf»urnal 
and bearing, and hence, by a comparatively simple calculation, to obtain from 
the theoretical expression for the jiressure slope the values of the eccentricity 
of the bearing and the mean viscosity of the lubricant. In the case of a jour- 
nal 1 in. in diameter, it w^as found that the ordinary equations of motion of a 
viscous fluid held for flow between the inclined surfaces at a distance apart of 
0.00005 In. 

In all the cases of cylindrical bearings under steady lubrication conditions 
which were examined, tlie actual measured distribution of pressure was found 
to agree fairly closely vvdth the theoretical distribution obtained from the in- 
tegration of the equations of motion of a film of lubricant separating two sur- 
faces of the same dimensions, attitude, and eccentricity as the existing bearing 
and journal, the film having the same viscosity as that of the lubricant actually 
used. 

Our broadening knowledge of lubrication, A. E. Dunstan and F. B. Thole 
(Chem. and Metail. Engin., 28 (192$), No. 7, pp. 299^02). — review is given of 
recent chemical and physical researches that have brought about a better un- 
derstanding of the composition and properties of mineral lubricating oils, and 
a program is suggested for future research on the subject. 
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Testing oiliness by friction-testing machines, W, H. Herschet^ (Chem, and 
Metall, Engin., 28 {tt^S), No. 7, pp. H02, SdS). — The rnetliods of measuring 
oiliness of lubricants and of analyzing the results used In the U. S. Bureau of 
Standards are briefly described. 

Internal-combustion engine characteristics under high compression, 
X H. Holu)way, H. a. Hiterotteb, an<l G. A. Young {Jour. Soc. Automotive 
Engin., 12 (1923), No. 1, pp. 111--117, figs, ii).— The results of a series of 
studies, conducted during the summer of 1922 at the engineering experiment 
station of Purdue University, on the operation of interna 1-eoinlmstioii engines 
under comparatively high compressions on ordinary gasoline without detona- 
tion are reported. The compression ratio of the engine used was 6.75 and the 
comiiression pressure was 122 lbs. per square inch. The ingoing charge was 
passed through a hot-spot vaporizer and thence through a cooler between the 
carburetor and the valves. Jacket water temperatures between 150 and 170° F. 
were carried at the outlet port of the jacket 

The results are taken to Indicate that automotive engines designed to give 
a uniform cooling of the combustion chamber walls will permit the use of much 
higher compression ratios than those employed at present, with a conse(iuent 
gain in engine power and economy. The fuel-air ratio for maximum economy 
was found to border upon the lean limit for reliable combustion. For maximum 
t)ower the mixture ratio need not exceed 0.075 lb. of gasoline per pound of dry 
air. Witli concentrated heating of the mixture at the carburetor outlet, a local 
temperature of 125° was sufficient to give good operation at full throttle. Cool- 
ing to 100° at the valves was found to be desirable if the compression pressure 
of the engine is high. At part loads a hot-spot temperature of 175° with or 
without intermediate ('ooling gave good results with lean mixtures. 

It is concluded that the power of an engine can be increased 25 per cent by 
a change in the compression ratio from 4.45 to C.75, provided detonation is 
absent. With the same change in the compression ratio, the thermal efficiency 
is raised from 7 to 12 per cent through a load range of from 25 to 100 per cent 
of the engine powder. 

Motors of machines for mechanical cultivation, G. Passkl^oue {Ann. Inst. 
Natl. Agron., 2. ser., 16 {1922), pp. 167-196, 9).— A description is given of 

methods of studying tractor motors at the Station d’Essais de Machines of 
ITnstltut National Agronomlque of Paris, and the results of typical studies on 
motors of varying sizes, speeds, and numbers of cylinders are presented and 
discussed to show how different basic relations are arrived at. Special atten- 
tion is paid to studies of tlie iuiluence of different types and grades of fuels, 
and their influence on the accomplishment of different motors is graphically 
presented. 

Torsion of crankshafts, S. Timoshenko {Mech. Engin. [New Yor/c], 1^5 
{1923), No. 2, pp. 96-98, figs. 4).—This is a mathematical analysis of the case 
of a crank shaft with a single throw, covering CD no constraint, correspond- 
ing to ample clearance in the bearings; (2) complete constraint, corresponding 
to no clearance in the bearings; and (3) partial constraint, corresponding to 
ample clearance in the halves of the bearings nearest the web and no clearance 
In the other halves. 

The analysis brings out the effect of the constraint at the bearings. The 
more complete it Is tlie stifter is the shaft and the shorter the reduced length. 
The calculations further show that an Increase In the diameters of journal 
and pin and an Increase In the length of the pin cause a reduction of the 
effect of constraint and of bearing pressures. On the other hand, an increase 

4668ts-28 7 
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in the thickness of the web brings about an augmentation of the bearing 
reactions. 

Choosing a tractor (for a Corn Belt farm), L. A. REYNOinsoN and H. R. 
Tolley ((/. Dept. Agr., Farmers* Bui, ISOQ pp, II+IS, figs. 4 ), — This 

is No. 6 of this series of iniblicatlons. Its purpose is to aid the Corn Belt 
farmer in choosing the size of tractor best suited to his farm and the work 
to be accomplished, and to point out conveniences to look for and the im- 
portance and value of service. It Is said to be based largely upon the experi- 
ence of tractor owners. 

Cost of using tractors on Corn Belt farms, L. A. Reynoldson and H. R. 
Tolley {V. Dcpi. Agr. Farmers* Bui 1297 [1922], pp. 15, figs, d).— This 
bulletin is No. 3 of the series previously noted (K. R R., 48, p. 786). It deals 
with the various items of the cost of tractor operation on Corn Belt farms 
and the possibilities of a reduction of these costs. The principal elements of 
cost of use are said to be, in the order of their relative importance, deprecia- 
tion, fuel, repairs and upkeep, interest, and lubricating oil. 

Shall I buy a tractor (for a Corn Belt farm)? L. A. Reynoldson and 
H. R, Tolley (V iS. Dept. Agr., Farmers* Bui 1299 {1922), pp. IJ+IO, figs. 4).— 
This is No. 6 of this series of publications. It discusses the various points to 
be considered by the Corn Belt farmer when deciding whether to buy a tractor 
or to continue to farm wholly with horses. 

rHistory of the development of the harvester], J. Woodman (Mleh. 
Farmer, 160 {1926), Ao. 8, pp. 271, 277). — This is a brief revi('W of the impor- 
tant points in the development of the harvester. 

Uses of electrical energy in agriculture {Elect. World. 81 {1923), No. 5, pp. 
268-270, figs. J^). — This is a review of a paper presented before the Institution 
of Electrical Engineers In Great Britain, by R. B. Matthews, describing ex- 
periences on the uses of electrical energy in agriculture on the European (V>n- 
tinent. It is stated that the annual consumption of electricity in farm build- 
ings alone is proportional to the size of the whole farm and averages 10 kw. 
hours per acre. The probable energy consumption on a well-etjuipped farm 
should total 44 kw. hours per acre of arable land for plowing, cultivation, 
electrocultnre, silage cutting, harvesting, etc. 

From a study of results on the Continent and in England and from experience 
in the operation of a 600-acre farm, the conclusion is drawn that the successful 
solution of the application of electricity to farming is not merely a matter of 
belting a standard motor to existing machinery. One of tlie more important 
problems in this connection is the limited seasonal use of much of the ma- 
chinery, and the further point is brought out that a large portion of the labor 
available is not accustomed to and prejudiced against such machinery. It Is 
maintained that an Increased efficiency in farming operations In Europe, In- 
cluding some circumvention of adverse weather conditions, is obtainable by 
using electrical energy. 

Milking machines, water pumps, cream separators and other dairy equip- 
ment, electric lighting, electrical stimulation of egg production, incubator 
heating, household appliances, and other smaller fields for the use of electricity 
seem to have had about the same consideration as in the United States. Blec- 
troculture and the use of electrical energy for the major farm operations have, 
on the sother hand, received greater attention both In England and on the Con- 
tinent than In the United States. Plowing especially has received considerable 
notice, and five methods in use are described. Including the storage battery, 
cable, electrically hauled plow, and single cable-winding device methods, and a 
so-called roundabout steam system. The first two methods are dismissed as 
being unsatisfactory, and the obstacle to the third or double haulage system 
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is the cost of equipment. A system compromising between the double haulage 
and so-called roundabout systems Is considered to be the most practicable for 
ordinary farms, and the outlay for the roundabout equipment is said to be 
reasonable. The power required is from 12 to 60 h. p. 

Everything seems to indicate that the conditions governing the use of elec- 
trical energy for farming operations in Europe and the United States are not 
comparable. 

Spontaneous combustion in hay mows and stacks, E. P. Heaton, J. E. 
PiTCHiE, and C. H. Tow an {Toronto: Fire Marshal Off., 1921, pp. iS).—The re- 
sults of investigations of 400 fires on farms are briefly presented, indicating 
that the modem hank bam with close siding, frequently battened on the out- 
side, and with inadequate gable and roof ventilation is a contributing cause to 
spontaneous combustion. 

It is concluded that crops siicli as alfalfa and clovers can not be properly 
cured and pla(*ed in condition to lie housed by the same pro(‘odure used with 
cnqis such as timothy. Crops upon which rain has fallen should not be housed 
until thoroughly and completely dry, and after being housed no water from 
rain or otherwise should be permitted to fall thereon. The practice of placing 
grain in the sheaf, haled hay, and straw above hay mows, compressing tlie 
liay and preventing the escape of gas. is considered to encourage so-called 
sjioiitaneous combustion very materially, and the old-time process of salting hay 
is considered to be an effective means of retarding combustion. Stacks of hay 
or straw should never be built upon old footings, particularly when manure lias 
been dumped thereon. 

The investigations Indicate that the hay loader is frequently used to take 
up the crop from windrows without cocking or coiling. This practice is con- 
sidered to be indefensible, and it is believed that speeding up by the aid of 
macliinery necessarily means imperfect curing and invites spontaneous combus- 
tion. It is stated Uiat nearly every county In Ontario during the year 1921 had 
mysterious barn fires occurring between the hours of G a. m. and 9.30 p. m., 
usually in the months immediately following harvesting or threshing. 

Oregon Experiment Station trap nest, A. G. I.ttnn and F. L. Knowlton 
(Orepon sta. Circ, 33 iJ92S), pp. k, figs. 2 ). — A plan, with the description of the 
method of constructing a single compartment trap nest, is presented. 

Mechanical devices in the home, E. Allen {Peoria, III.: Manual Arts Press, 
1922, pp. 251, figs. 162).— This is a popular treatise giving information on cook- 
ing and heating devices, lighting fixtures, refrigeration, plumbing, laundry ap- 
pliances, and small power and light plants. 

A simple hot and cold water system for the kitchen, J B. Kelley and 
E. G. Welch {Kp. Agr. Col. Ext Circ. 139 {1922), pp. 8, figs. 2).--A system 
adapted to middle western farm conditions is described and dlagratnmalically 
illustrated, and a bill of material for an average installation is included. 

The home radio set, A. 11. Dreesnek {Conn. Agr. Col. Ext. Bui 56 (1922), 
pp. 12, figs. 10).— Thin bulletin briefly explains the construction and operation 
of a simple nullophone receiver. 

FreUminary note on the purification of water by activated silt, G. J. 
Fowler and It. It. Deo {Jour. Indian Inst. Sci., 4 {1921), No. 9, pp. 149-157 ). — 
Studies on water purification by means of so-called activated silt prepared 
by wetting, bacterlzatlon, and aeration of common river silt are reported. 

Laboratory experiments showed that such activated silt is capable of 
causing the rapid oxidation of dissolved organic matter In polluted water. 
Further studies showed that the continuous addition of even small quantitie.s of 
sewage or polluted water to a silt-laden stream tends to hasten silt deposition. 
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ETJUAL ECONOMICS AND SOCIOLOGY. 

Agricultural economics (U, S. Dept Agr.^ 1922, pp. 101 ), — The following 
papers, assembled In mimeographed form, were prepared for publication in 
a number of agricultural college journals for the purpose of stimulating interest 
on the part of agricultural students in the field of agricultural economics : The 
Field of Agricultural Economics, by H. C. Taylor; Organization for Produc- 
tion, by G. W. Forster ; Cost of Production and Distribution, by H. E. Erdman ; 
Land Problems of the New Era, by L. C. Gray (B. S. R., 48, p. 593) ; Prices 
of B'arra Products, by N. C. Murray; Agricultural Readjustments, by 0. C. 
Stine; Agricultural Geography, by O. E. Baker; Short-time or Personal Credit 
for Farmers, by V. N. Valgren ; Parmer Movements and Marketing, by P>. H. 
Hibbard ; Marketing Functions, by T. Macklin ; Market Inspection of Perishable 
Products, by W. A. Sherman ; Market News Services and Information, by W 
A. Wheeler; Agricultural Competition and Demand, by W. F. Callander; 
Agricultural Legislation, by C. Morrill; Extension Service in Agricultural Eco- 
nomics, by H. C. Taylor ; The Sociology of Farm Populations, by C. J. Galpin ; 
The Standardization of Farm I’rodiicts, l>y II. W. Samson; and FiindamontJiis 
of Cooperative Marketing, by G. H. Powell. 

Cost of using horses on Corn Belt farms, M. R. Coopfk and J. O. Wil- 
liams (t7. S. Dept. Agr., Fanncrn" ItiiJ. (298 {(922), pp. fipH. U) The 

approximate cost of kt'ening a work hor.se was computc'd for 1921 by apply* 
Ing the current average prices to the quantity requirements obtained from 1909 
to 1920 from 279 farms located in Madison and Seneca ('ounties, Ohio, Madison 
and Montgomery Counties, Ind., Livingston and Knox (Vmnties, III, four coun- 
ties in western Illinois, and in Iowa County, Iowa. Tlieso fanns averaged 
about 200 crop acres each, and the cost of keeping the work stock amounted to 
$702 per farm. Tractors were used in addition to horses, however, and this 
figure does not represent the entire average cost of motive^ power per farni. 

The annual cost of keeping six horses at $99.21 per head on a 100-aore 
farm amounted to $595, of which $358 was required for feed and bedding, 
$67 for the labor involved in their care, $11 for interest, $41 foi- stabling, $37 
for depreciation, $27 for harness costs, $13 for miscellaneous expenditures, and 
$11 for shoeing. The average co.st of feed and be<lding amountf*d to about $64 
per horse. On the 270 farms the bdal time .spimt in feeding ami caring for ari 
average of seven work horses amounted to 467 hours per farm for the year, 
or about 66 hours per head. The liorses on these farms were used an average 
of 723 hours each per year. 

The net decrease or depreciation In the inventory values of work stock on the 
farms covered in this investigation amounted to $8.70 per head per year, or 
about $47.50 per farm. In discussing the item of interest, farm prices of work 
horses through a period of years are noted and interest Is figured at 0 i^er cent 
on the average value. The average farm price of horses on the farms visited 
was nearly $144 In 1920 and about $123 in 1921. The average cost of stabling 
horses In the Com Belt was slightly over $7 per head, and the maintenance 
cost of harness and other horse equipment amounted to $4.78 per head. In 
some of the Corn Belt areas shoeing was not at all general, while in others the 
cost averaged between $3 and $4 i)er head. On the basis of 10 hours work, 
the average cost per day was $1.37. 

On horse-operated farms the average number of acres of crops tended per 
horse in different sections of the Corn Belt varies from 18 to 24. 

Wheat costings, 1914 and 1919—1922, H. Gbanoe (London: 8, King 
dc Son, Ltd,, 1922, pp* id) .—The various Items of cost of wheat production on a 

farm of 848 acres in Hertfordshire, England, are given here. 
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The land and its problems, C. Tuunob {London: Methuen d Co., Ltd., 1921, 
pp. 254t 7, /Iffs. S). — ^This is a consideration of the twofold problem of the 

development and utilization of the land resources of the British Empire and 
the welfare of the cultivator. The author stresses the need of occupying owner- 
ship, of the farming by tlie landowner of more land more intelligently, and of 
efficient laborers. 

General results of British and continental systems of agriculture are com- 
pared. The methods of producing specific crops In Great Britain are discussed 
with a view of certain shortcomings. The relative production on small and 
large holdings is considered. It is maintained tliat the importance of the small 
holder must not be lost sight of, and that as soon as circumstances permit the 
development of small holdings should he pushed again. The average production 
per acre seems to be higher than the general average for the country, and the 
same is true with regard to profits. 

The importance of farm accounts and demonstrations and other means of 
technical education is stressed. An objective policy for production and the 
future development of agriculture at home and in the Empire are outlined. 

Itural credits sj^steni for th<» United States, H Mykick (Xew York: Orange 
Judd Puh. Co., 192Ji, pp. 239, pi 7, pgs. .5). — Principles ot rural credit and Fed- 
eral and local institutions that would be set up by and miscellaneous features 
of a system wdiich the author has devised are discussed in nine chapters. The 
full text of the bill embodying tlie author’s proposed system Is given in the 
ai)pendix. 

[Annual report of the Jewish Agricultural Society, Incorporated, for 
the year 192531, 1>. Davidson {Jeinsh Agi Soc Ann Rpl. 1922, pp. 12), — This 
continues information previously noted (E. S. U., 40, p. 690). 

Agricultural wage earners in the I iiited States, V. B. ’J’ukneii {TJ, S. Dept, 
l.ahor, lUir Lah( 0 ' StaihH., Uo Jnibor hJ r , J5 {PJ22), No 0, pp. ^2-^0). —This 
article consists of a c(>nit)ihition and interpretation of census data, setting 
ferth farms and the rural population in the United States in 1010 and 1920, as 
\\ell as the number of agricultural wage earners, classes of workers and the 
cliaracter of their work, wages, cost of living, hours, methods of hiring and 
f)aying, and the relation of sujjply to deumiul. Other problems briefly discussed 
are recruitment and distribution, character of Jiousing, seasonal labor, the 
wage earner’s opportunity of acquiring land, and schemes for land settlement. 

Ileport on investigations with regard to harvest labor, Deklitzki and 
Wkbek handle. Zig., 2i2 {1922), No. Gl-dS, pp 273, 270, /\g. 1 ). — Studies 

were made of the time expended by tlie individual members of groups when 
working together in the harvesting of wheat, rye, and oats. It appeared that 
the time and (‘iiergy required for the separate operations varied considerably, 
and tliat the eihcloncy of the group w’as impaired by the inecpnilities in the tasks 
assigned its niemhers. 

Marketing the cowpea seed crop, J, E. Bake (U. K. Dept. Apr., Farmers' 
lUil ms {J92S), pp. 27, figs. 7). —Suggestions are made with reference to 
threshing, recleaning, sacking, and storing cowiieas intended for seed, as well 
as In connection wdth selling to neighboring farmers, local shippers, distant 
seedsmen, and through farm-paper advertising. The seasonal trend of whole- 
sale selling prk^s, sectional price variations, and the relation of variety to 
price through recent years are tabulated and presented graphically. 

Cooperation in marketing Kansas wheat {Kans. Stale Ud. Agr. Quart. Rpt., 
41 (1922), No. 162, pp. ISS, figs. 20).— A number of articles on marketing wheat 
in Kansas and on other forms of cooperative packing and marketing activities 
have been compiled for this report. 
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The American farmer and foreign markets (Commerce Mo., 4 (192S), No. 
iJf, pp. S-ll ). — Statistics of production and exports of American agricultural 
products and of the percentage distribution among the countries of destination 
are presented, with interpretation. Indirect as well as direct adjustments be- 
tween international prices and supply are pointed out, and it is held that the 
American farmer is much more directly concerned with the International mar- 
ket than is the American manufacturer. The values of fam products are said 
to be determined on the basis of the actual world situation. 

Keport on the Emergency Tariff Act of May 27, 1921 (Washington: 
V. S. Tariff Conm., 1922. rev. ed., pp. IV-i-142). — The effect on prices of the 
emergency duties is brought out by means of detailed studies of the production, 
exports and imports, and prices in recent years of each of the Items mentioned 
in the Emergency Tariff Act. It is stated that in practically no case did the 
prices rise immediately after the passage of the act, although the downward 
swing was checked In the fall and winter of 1921. It is also noted that in 
some cases a de<'rease of imports, as well as a continued decline in agricultural 
prices in this country, preceded the enactment of the emergency law. This was 
particularly true with respect to beans, corn, and certain meat ]woducts. 

State of Michigan, laws relating to the department of agriculture ([Lan- 
sing: Hfate Dept. Agr.}, 1921, pp. 245) —A State dei)artment of agriculture was 
created in Michigan in 1921, and the powers and functions of the State with 
regard to agriculture were transferred to it. The laws under wiiadi It opei*- 
ates are codified here. 

Some factors in town and country relationships, A. \V. Hayks (New Or- 
leans: Ttilane Univ,. Lo.. Dept. Soeiol.. 1922. pp. 4i>f flfis. ^).- -Thc tra<l<j, social, 
church, health, and educational relationships of Alexandria, Oakdale, and 
(‘heneyvllle, I^a., as well as certain smaller centers and Jiairdets, are describt'd 
in detail, and some of the trade areas determined in the course of the survey 
reported here are mapped. Proof is said to have been developed through this in- 
vestigation to show that on many of the problems involved In town and country 
relationships the farmer and townsman must work togdher wdlh equal integrity 
and cooperative spirit. Programs calling for change and progress should rest 
upon carefuly drawn plans. 

The English village, H. Peake (London: Benn Bros., Ltd., 1922, pp. 251, pi. 
1, figs. 13). — The first eight chapters of this book trace the origin of the agricul- 
tural village community in the light of recent anthropological and archaeologi- 
cal research In Europe, but principally in the British Isles. Tlie next four set 
forth the conflict between Saxon and Normal racial ideals, particularly in 
southern and eastern England or in Wessex. The last chapters follow the decay 
of the manorial system and later agrarian revolutions, Including those of the 
nineteenth century. The ideal village of the future is described as one based 
on individualism, strongly tempered with the cooperative principle. A biblio- 
graphy is included. 

Tlie country church in industrial zones, H. N. Mobbe (New York: George 
H. Doran Vo., 1922, pp. XVllJ + 19-121, figs. 33). — This belongs to the Town and 
County Series previously noted (E. S. It., 48, p. 493). 

The work of town and country churches In Columbia County, Pa., and Hur- 
fard County, Md., is set forth here. The history, equipment and finances, mem- 
bership, services and church organization, their Sunday schools, young people’s 
societies, and community programs were investigated In the spring and summer 
of 1921. A chapter on Service to Migrants is contributed by E. R. Hooker. 

The general situation in these counties was found to be good. Recommenda- 
tions are made covering denominational supervision, interdenominational cooper- 
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ation, village and country churcli relationships, financial methods, Sunday 
schools and other organizations, conditions of pastoral work, and coordination 
of church activities. More cooperation between churches is urged. 

Appendixes contain a description on methods used in the survey and tabulated 
returns. 

Maternity and child care In selected rural areas of Mississippi, H. M. 

DutT iu. S. Dept, labor, Children' g Bur, Pub. 88 {1921), pp, 69, pig, 2).— A 
county in the southern part of the State was chosen as the field for a series of 
children’s health conferences, and an intensive survey of maternity and infant 
welfare was carried out in a county in the northern part of the State typical 
of the hill country with respect to the conditions of child care, general eeo- 
nonuc and running conditions, and llie racial and industrial distribiiiion of the 
pox)ulation. Information was obtained in regard to G85 babies, of whom 299 
were white and 380 colored. 

There were 14 physicians in active practice in the northern county studied. 
The nearest hospital was 100 miles away. Children as well as mothers suffered 
from lack of skilled medical and nursing care. Incomplete birtli and death 
registration handicapped authorities iu studying the problem of infant mortality. 

It is concluded that the most necessary steps in improving the situation are 
the employment of a public health nurse for the county and a county or dis- 
trict full-time health otlicer, the establishment of a county hospital with free 
care available for tliose unable to pay, provision for the training and supervision 
of midwives, and the enforcement of the birth and death registration law. 

Agricultural cooperation in England and Wales, W. H. Wakaian {London: 
WilUam^g d Norgiiie, 1U22, pp, pi. 1 ). — This is a short account of the 

early years, postwar dovi^opments, and present position of agricultural co- 
operation iu England and Wales and of the cooperative disposition of sp(*cific 
commodities, including dairy products, meat and wool, fruit, vegetables, and 
eggs. 

On r)e(‘eniber 31, 1020, there were 1,113 allotment and small holdings so- 
cieties affiliated with the AgricuUuruI Organization Society. This branch of co- 
operative activity, problems of linance and credit, the work of the society, and 
the future of coox>eratioii are discussed. 

Appendixes contain communicated reports. 

‘ [The role of agriculture in the economic development of the United 
States], I. LipPi.AC'oTT (In Livnomic Development of the United States. New 
York and Jjondon: D Appleton d Co„ 1921, pp. 57-82, 149-174, 862-414 )- — The 
author describes the agriculture of the colonial period of American liistory, 
and traces its development between 1790 and 18G0 and its expansion iietween 
1800 and 1914. Goveriirnental encouragement in the way of the establishment 
of experiment stations, the Federal farm loan system, and a general irrigation 
policy is set forth in detail. 

Agricultural charts, eastern cotton States, based on United States cen- 
sus figures, 1020 , J. N. Harper and D. D. Long (Atlanta, (la.: Soil Impr. 
Com., South. Fert, Assoc., pp. [S2], figs. S2). —The improved acreage, soil re- 
gions, average consumption of fertilizers per county, average returns by 
counties of all crops, expenditures for fertilizers, crop acreage and crop 
values, crop distribution, and crop yields are graphically presented on maps 
of the Southern States. 

Rural California, E. J. Wickson {New York: MacnUllan Co., 1923, pp. X/V-f 
S99, pis. 12).— This is one of a series previously noted (E. S. R., 48, p. 391). 
The ten chapters set forth physical and climatic characteristics, the soils; 
the history and development of agriculture ; agricultural industries, plants, and 
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crops ; animal industries ; cooperative organizations ; Improvements in irrigation 
practice and in highways ; governmental work for country life ; and educational 
and research organizations of Oalifomia. Statistical appendixes are Included. 

The development of agriculture in Canada, J. H. Grisdale {Camada Year- 
booky 1921y pp» 202-210 ), — ^This is a review of the history of agriculture in Can- 
ada by Provinces. 

An outline of the history of agrarian systems In Europe In the eight- 
eenth and nineteenth centuries, H, Sf:E (Esquiase d^une Histoire du 
Rdgime Agraire en Europe aux XVJII^ et XIX^ Si^cles, Paris: Marcel Oiard d 
Co.y 1921j pp, 276 ). — In part 1 the author traces comparatively the de- 

velopment of the institution of property in land and typical agrarian regimes 
in France, Germany, England, Ireland, northeastern Europe including western 
Prussia, Poland, Denmark, and the Russian Baltic Provinces, and Russia 
proper. The effect of the increase of capital Is particularly emphasized. Part 
2 is concerned with the emancipation of the peasants and their enfranchisement 
at the end of tlie eighteenth and in the nineteenth centuries. 

An economic r^sum^, 1922, G. Mortar a (Prospcttive Economlche, 1922. 
Milan: Univ. Bocaoni, 1922^ pp. XX-}-58^), — This is a statistical and analytical 
study of the production of raw materials, fuel, and power, and the extent of 
transportation facilities in the more important countries, with special refer- 
ence to Italy and her economic potentialities. 

Pastoral and agricultural [production in Australia], A. W. Ferrin {U. S. 
Dept. Com., Bur. Foreign and Dom. Font., Spec. Agents Ser.y No. 210 {1922), pp. 
'H-OO, pis. 5, figs, 8). — These pages of a report by a former U. S. trade commis- 
sioner to Australia present a statistical survey of the resources of this region 
and the system of land tenure found there. 

Drovers Journal yearbook of figures of the live stock trade, 1922 
(Chicago: Daily Dt^wers Jour., 1923, 22. ed., pp. lOi, fig. 1). — Statistics pre- 
viously noted (E. S. R,, 47, p. 298) are continued, and some new tables have 
been added. 

Farm acreages, values, ownership and tenancy, production of principal 
croi>s by counties, [and other farm statistics for Texas], It. E. Yantis 
(Tex. Dept. Agr. Bui. 70 [1922], pp. 1)2, pi. 1 ). — This i)ul)lieatioii combines data 
from the United States census of 1920 relating to the production of the prin- 
cipal crops of Texas, live stock, and oil, together with the number of farm 
owners, tenants, resident and nonresident landowners, and large holdings of 
land by individuals and corporations. It contains a colored products map and 
statistics of mortgage indebtedness by counties, cost of labor, fertilizer, and 
feed purcliases on the farm, and other items. 

[Agriculture in Canada] (Canada Yearbook, 1921, pp, 210-801, fig. 1 ). — 
Tabulated statistics, with notes interpreting them, are given here, setting forth 
agricultural, live stock, fruit, and dairy production and prices in continuation 
of a previous report (E. S. R., 4G, p. 490). 

I Agriculture in Venezuela], II. H. T). Bijiaumont (In Rciiort on the Eco- 
nomic and Financial Conditions in Venezuela, September. 1922. London: [Gf, 
Brit.] Dept. Overseas Trade, 1922, pp. 7-9 ). — Statistics showing production and 
exports of important agricultural commodities In recent years are given. 

[Land tenure and settlement and agricultural production in Australia], 
C. H. Wioicms (Amt. Off. Yearbook, No. 15 (1922), pp. 150-S08, figs, d).— An- 
nual statistics are given which continue the series of reports previously noted 
(B. S. R., 40, p. 895). 

[Agricultural statistics of British India] (Brit India Statis. Ahi., SS 
(1911-1920), pp. 128-1S6). — These annual statistics, with summaries through a 
number of years, continue information previously noted (B. S. R,, 46, p. 2^). 
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Educution and research in aj*:riculture and home economics in the 
United States, A. 0. Tiwe {U. ])ei)t. Agr , 1923, pp. 45, figs. This report 

was prepared for the (^oimnissiou of the United States of America to the 
Brazil Centennial Kxposilion, 1922-23. 

The history of the nioveiiieiit to give State and Federal aid for tlie creation 
of colleges in wliicli the sciences and their application to agriculture and other 
industries would he taught and to establish the various agencies for researcli 
in agriculture and home economics is outlined, and the w’ork in progress is 
briefly described. Two types each of institutions for higher and secondary 
education in agriculture are pointed out, namely, colh'ges of agriculture in 
universities and separate colleges in wiiich instruction in agriculture is com” 
bined with instruction in rnccluinic arts, home economics, and a variety of other 
subjects ; and special agricultural schools and departments of ordinary second- 
ary schools. The provisions for the teaching of agriculture in the public ele- 
mentary schools, at least in rural communities, are noted. Extension work 
in agriculture and home econ(uni(*s is described, as are also elementary, second- 
ary, and higher education and research in home economics. 

The Massaclmsetts attack on Federal aid, 0. A. Pkosser (Vocat. Ed, Mag., 
1 {1923), ISO 6’, pp. ^fOli -409) ”Thi^ is an analysis ol the contentions in the 
Massachusetts petition to the II. S. Supreme Court that cooperation betwetui 
the Federal Covernrnent and tlie Stales as provided in the Sheppard-Towner Act 
and others making similar grants <if aid establishes joint national and State 
enterprise not authorized by the (Constitution. The author holds that the use 
of hcederul moneys by a State sets up a contractual relation between it and the 
National (government not torbidden by the (Constitution. The real contest is 
said to be between Massachusetts as one of the 48 States and the other States 
of the Union insisting upon their constitutional riglit to make a free contract 
not to be abridged on the objection of another Stale. 

Proceedings of the department of rural education of the National Educa- 
tion Association (Natl Ed Asme *8 Addie.sscM and ]9 hi , (i9 {1922), pp. 
1099-1222, fig. i).~The following papers were presented at the CJhicago meet- 
ing February 27 to March 2, 1922: President’s Address — Rosources in Rural 
Education, by E. Buriibam ; Some TTnsolved Proldems of Rural Education from 
the Viewpoint of Sociology, by E. C. Lindeman; Objectives oJ Secondary Edu- 
cation, by T. H. Briggs ; Tlie Small Oommunity High School, hy M M. IMiillijis; 
Problems and Methods in the Organization of Rural Oommunity High Schools, 
by F. P. Obrien: (Ainsolidated Schools of the Mountains, Valleys, and Plains 
of Colorado, by C. G. Sargent; Education in Its Proper IDnvironment, by M. E. 
Snbin ; A Rural Teachers’ Plattshurg, by A, 0. Thomas; The Teachers’ Institute 
as an Agency for Training Teaclier.s in Service, by G Lommen ; A State Pro- 
gram of InsWuctiomil Supervision, by J. M. Foote; Training Supervisors for 
Rural Schools, by W. S. Dakin ; The Use oi Tests and Measurements in Rural 
Schools, by h. .1. Bennett; Real SuiKuwision for Rural Schools, by .1. S. Hoff- 
man; The Curse and (Mre of the County Superintendency, by E. B. McDonald; 
The ('bounty Unit of High School Consolidation, by A. F. Harman; Tlie Output 
of ITofessional Schools for Teachers That Enter tlie Rural Service, by C. E. 
Benson; Junior Extension Work as Developed Through the Public S(*hools, by 
W. J, Wriglit; Junior Extension Work as Developed Through tlie Public School, 
by Z. M. Smith ; and Some Contributions of the New York Rural School Sur- 
vey, by J. E. Butterworth. 

There are published here also the following papers read at the Boston meeting 
July 8-7, 1922; The Helping Teacher In New Jersey, by R. A. Fuller; CJom- 
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munity Leagues of Virginia and Tlieir Contribution to Rural Education, by 
G. W. Guy ; Tiie Consolidation of Rural Scbools, by L. L. Driver ; The Need of 
High School Opportunity for Country C^dldren, by W. M. Robinson; and The 
Extent and Control of Rural Child Labor, by C. E. Gibbons. 

Relation of the teacher of vocational agriculture to his community, C. V. 
AVilliams (Vocat EiL Maij., 1 (LW), No, 6, pp. :3). —Certain class 

projects in vocational agriculture are cited vehich inlluenced the agriculture of 
the community to whicli the pupils belonged. Cooperation between Smith- 
Hughes and Smitli-Lever workers is urged, also club activity on the part of the 
vocational jigricnlture teacher. 

In summary it Is said that the teacher can keep the work of bis department 
before the community mainly by deru()nstrations, community meetings carried 
on by tlie boys and girls of the high school departments, and items and discus- 
sions ill the local papers on some problem of farm practice uppermost in the 
minds of the people of the community. 

Some illustrations of effective use of faiuiis and farmers In teaching 
agriculture, II. U, Hamlin (local. Ed. Mag., 1 {192^3), No. 5, pp. SiWSil ). — 
Some typical means of securing community cooperation with the school in 
teaching agriculture in Iowa and the lienetita derived from it are cited. 

Teaching cooperation tlirough agrienltural organizations, P. 0. Uouziut 
(Vocat. Ed. Mag., 1 (1923), Vo. 6‘, pp. )16-J^19). — Stanal. economic, and educa- 
tional activities are outlined fur agricultural organizations among the students 
in secondary schools, and exnmples are cited of suect'ssful (‘oojjcratiu* buying 
and marketing by clubs of boys enrolled in vocational agriculture. 

Reaching th(‘ adult farmer, K. 11. Thojmah (Vocal Ed, Mag , 1 (t92S), No. 5, 
pp. SJf3, dV/).— A'ocatioiial <*ourKos for adult fannors in North Carolina are 
described, and examples are given of vsome of the results of the work. 

The vocational agricultural cliih, G. S. VV[lily (1 oeo/ Ed. Mag , 1 (1923), 
No. 5, p. -Til IS (lescrilH's brielly th(‘ role of a club comiKised of boys 

enrolled In ngri culture. 

Corn growing in Guam for club meinhers, W. J. Gklkn (Emm Hta. Ext., 
Eire. 3 (1923), pp. ph. S, Jign 2 ). — 'J’his circular presents iiirormation as 

to the best cultural methods, storage, seed selection, the prei»aration of ex- 
hibits, and insect pests of com for club members and others growing this crop 
on tlie island of Guam. 

A lesson or shoi> job in overhauling machinery, L. M. Rokiil (Vomt. Ed. 
Mag., 1 (1923), No. 9. pp. Jfl9-fi2l), — A lesson in overhauling a nHWver is sub- 
mitted as an aid to the teachers aud la^vs engaged in this kind of farm shop 
work. 

An industrial arts problem tor a one-teacher school, E Van Svckli 
(ilour. Rural Ed , 2 (1922), No. 2-3, pp. ItS~-J31), — A plan for arranging around 
the general probUun of the liome industrial arts projects for three groups of 
pupils in a one-tfuicher school is described in detail. 

Food lessons for nutrition classes, Al. S. Rose ([Columbia Ihiiv.] Teachers 
Col. Bill., Tech. Ed. Bui. 41 (1922), pp. 20, figs. 11). — The f(»o(l lessons presented 
here are designed for children from 8 to iO years of age, the educational aim 
of teaching them to eat fo^als w hich they do not especially like or do not know 
being kept uppermost. They are arranged in groups of six lessons to make a 
progressive series, and are Ijased upon the experience gained in teaching such 
children. 

Kquipment for teaching home economies in high schools, J. W. Habris 
( Vooat. Ed. Mag., 1 ( 1923 ), No. 6, pp. 442-4U) unit desk arrangement, the 
unit kitchen, or a combination of the two having one unit kitchen and U unit 
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desks for cla^*ses of about 10 ??irls are strongly recommended to take the place 
of the hollow square arrangement of desks with hot plates, inadequate cup- 
boards, and other features unlike the homes where girls will be called ii])on to 
carry out in practice their school instruction in home e(‘(>nomics. 

Improving methods of teaching home economics in continuation schools, 
K. CONLKY {\(JvaL K(L 1 (1923), Xo. 6, pp. —Intelligence and 

educational tests are deemed essential for the proper classitkation of pupils in 
the part-time or continuation school. Plans for meeting students in groups and 
giving instruction suited to the mental cajiacity of each member are outlined 
liere, as for example, the supervised study, the extra work, the monitorial, and 
the individual instruction plans. Suggestions are made with reference to lesson 
jilanning and unit Instruction sheets designed to stimulate independent thought 
and action on the part of students. 

Types of unit instruction sfieet.s f(>r students in home-iimkiiig classes in 
part-time and continuation schools iVocai. l!d. Man, J (1923), No. 7, pp, 
321, 322 ). — 'Lhvo sh(‘etB are given liere as prepared hy students in a teacher 
training course at Cornell XJniversiiy iu the summer of 1022 under the guidance 
of tlie author of tlie article noted above. 

lloine-inakiug (‘diicathiii in evening schools, A Mit'AHTiiY (Vocai. Ed. 
Maa., / (1923), Vo. (i pp Jf3d-Jf89) - Tlie theme brought forward here is that 
more emphiisis should he pimped on tlie training of girls and women who are 
ready to put into iiractice liome-making training so that it will dehnitely help 
them on tlicir practical jobs as lioine makers. All liomiMiiaking classes in the 
evening school in Duluth, Minn,, were definitely organi/-od on the short unit 
basis in the tall (»f 11)21, and the improvements brought about i)> the change are 
set forth luuv. Such courses must be siiort, must have a detimte aim, must be 
complete in themselves, the names of the unit (‘ourses must carry an appeal, 
and their content should be the result of a suiwey ol the needs of (he grouj) to 
he taugiit. A special methods <'ourst* for CAoniiig si'liooj t(‘acliers was organ- 
ized also. 

Tlie historical pag(*aiU in th(‘ rural community, A. h\ 11 vi sia (N. Y. Agr. 
Vid. {Conicil} hlrt. Jiul 3i, {J9M), pp 3I9-3i2, pas. 7J).— Suggestions are 
given for writing and producing page.ints based upon ejiisodes of local history 
as well as of general interest. 



NOTES 


Kansas College and Station. — Dr. Helen B. Thompson, dean of the division 
of home economics and professor of food economics and nutrition, has been ap- 
pointed professor of home economics In the University of California, southern 
branch, at Los Angeles, A. M. Paterson, professor of sheep husbandry and 
animal husbandman in sheep Investigations, has resigned to engage in com^ 
inercial work May 10, and will be succeeded July 1 by Harry E. Heed, assistant 
professor of animal husbandry and assistant animal husbandman at the 
Arkansas University and Station. 

Maryland University. — The exercises of J'arioers’ Day held I\lay 26 in- 
cluded an address by Governor A. C. Ritchie. A special feature this year was 
the laying of the cornerstone of the Ritchie Gymnasium and Armory and of the 
$100,000 dairy husbandrj^ building, 

Michigan College and Station. — Tiie legislature has made special appropria- 
tions to the college for the ensuing biennium of $1,070,000. This is in addition 
to the receipts from the mill tax, which aggregate about $1, (XX), 000 and are 
used entirely for oi)eratlng expenses. The luducipal items in the special appro- 
priation are $*itX),(X)0 for a horticultural building and gretmhouse, $.‘1(K).(X)0 for 
extension work, $150,000 for a power house. $50,0(X) for a (xdloge hospital, 
$70, OCX) Tor research, and $100,(X)0 for miscellaneous buildings. A loan of 
$100, (X)0, payable in ten annual installments, was also authorized to build a 
stadium seating 1G,0(X) persons and capable of enlargement to LM,CK)0 piu’sons. 

Th(‘ U. S I >ei>artineiit of Agnciilture sugar beet station foi- the humid area 
has been transhuTed from Blisstield to the station, under a coopt nitive arrange- 
ment between the Department and tJie station F. A. 8pnigg, plant iireeder. 
E. E. Down, sugar beet specialist and C. E. ('ormuny are to be In charge of the 
wmrk at the station. 

Gnc of the clover stations of the Iknairtment is alrc^ady located at the station. 
L. W. Kephart, assistant in clover investigations in the Dejiartment, lias been 
detailed to work in cooperation with C. R. Megee, forage crops specialist of the 
station. 

Tlie Ji'signatiou of President David Friday, effective June 1, has been ac- 
cepted. D. T. Goodwin, associate i)rof(*ss')r of dairy manufactures and research 
associate in dairying, resigned May 15 to beconn* manager of the State Milk 
Producers Association’s manufacturing plant at Adrian. 

Minnesota University. — N. K. Carnes, assistant jirofessor of animal hus- 
bandry, has resigned to accept a commercial position. 

Missouri University.— -A. 0. Burrill has n^signed as extension entomologist 
to become curator of the Missouri Resources Museum (>>mmission. 

New York State Station. — Tliree new red raspberries, seedlings from a 
cross between June and Cuthbert, have been developed by the station and 
distributed to members of the State Fruit Testing Cooperative Association, 
Inc., for further testing. These seedlings have been named Cayuga, Seneca, 
and Owasco, the first two named being considered the more desirable for com- 
mercial purposes. 

Porto Rico Insular Station. — Julius Matss, pathologist, has resigned to carry 
on experiments in agriculture for the Central Porvenior, San Pedro de Macorls, 
Dominican Republic. 
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West Virginia University and Station.— J. H. Lonj?well, assistant professor 
of animal liusbandry and assistant animal husbandman, has resigned to en- 
gage in commercial work in California. 

Agricultural Education in Canada.--L. il. Nownian has been apiH)inted 
cereallst of the Dominion of Canada vice Dr. Charles E. Saunders, whoso 
resignation has been previously noted. Dr. S. G. Lochhead, professor of 
bacteriology at the University of Alberta, has been appointed Dominion 
bacteriologist 

J. P. Sackville, associate professor of animal husbandry in the Ontario Agri- 
cultural College, has been apr>ointed liead of the department of animal hus- 
bandry in the University of Alberta, and has been suc(‘eeded by J. C. Steckh*y. 
E. Eric Boulden has been appointed professor of aginculture in the Teclinical 
and Agricultural School at Charlottetown, P. E. I. 

Moscow Regional Evperinieiit Station. A rocenl r(*port of the Moscow 
Regional Agricultural Experiment Station gives a brief account «d’ the history 
and ]»rogress of this institution. Tlie station wtts formally organized in 1932 
by the Moscow Zemstvo in cooperation with the zemstvos of the adjoining coun- 
ties and the Department of Agriculture. The outbreak of the war and subse- 
(juent revolution delaye(‘ operations, however, so that the construction of new 
buildings was not begun imUl 1921. At the close of that year investigations 
were under way in field crops, animal breeding, vegetable gardening and fruit 
growing, plant breeding, soils, meteorology, applied botany, entomology, phyto- 
pathology. apiculture, and rural economics. 

The station is located near Sobakino, about 20 miles from Moscow. Field 
^vork is also being carried on in various localities near Moscow on vegetable 
gftiahuiing, fruit growing, and breeding potatoes and other crops suited to sandy 
soils, and breeding forage plants. A ruimber of farms are used for propagating 
the improved strains bred at the station. 

From 1917 to 1919 the station was in charge of A. I. Stebut. The present 
director is A. P. Levitzky. 

Conference on Agricultural Mis'sioiis. — A coufer('nce of about 50 n pre- 
sent atives of the International Association of Agricultural Missions and of 
about 25 of the American missionary boards and similar organizations engaged 
in agricultural work tbroiigb foreign and home missions was held at the U. S. 
Department of Agriculture, May 5. Representatives of the various bureaus of 
the Department, the College of Agriculture of Cornell University, and the 
Canton Christian College and F’eking University were among the participants. 

The primary purpose of the conference was the stimulation of suggestions as 
to how agricultural mission schools might encourage research witli reference to 
local or native products and the place of these products in t]i(‘ diet or economic 
life of the people, and as to the adaptation of agricultural practices, well as 
the training of research workers among gifted native studimts or the staff. 
The development of mutual exchange relations between su<’li schools and the 
Department of Agriculture for the introduction of foreign seeds and plants was 
urged. Representatives of the home missions were particularly interested In 
procuring results of Investigations by the Department into community activities 
and community organization, also in defining the function of rural ministers 
in relation to the encouragement and improvement of agriculture. 

New Journals.—Acfa Societatis Boianicorum PoUmiae is being published at 
Warsaw by the Botanical Society of Poland. The initial number contains 
several original articles in the Polish language with German or French sum- 
maries, or in French or Latin. A list of the various institutions, societies, and 
publications dealing with botany in Poland is appended. 
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Fdserforschvng, a journal devoted to the science and technique of the flax 
plant and fiber industry, is being published by the Sorau Research Institute of 
the United German Linen Industries, The initial number contains several 
original articles on flax and other fiber plants. 

AreMvoii dc Vvteriuaria y Zootvchnia is being piiblishod at M()iit(*video as 
the official organ of the Veterinary Medical Society of Uruguay. The initial 
number contains several original articles, extracts from other journals, 
notes, etc. 

Tlie JAngnaam Agricultural RciHew is being issued sorni annually by the Cob 
lege of Agriculture of Canton Christian College, China. This journal will serve 
as a medium for the publication of the research work of the institution and is 
also open to others in the Orient engaged in experimental work in agriculture 
The initial number contains articles entitled The Water Buffalo for Dairy Pur- 
poses, by C. O. Levine; SericuUural linprmeinent in Southern China, by Cl W. 
Howard; A Method of Indexing and Filing Chinese Plants, by G. W. Groff; 
Notes on the Island of Hainan, 1^ F. A. McClure; A Preliminary Rej)ort of 
Hookworm Investigations, by F. Oldt and A. S. (Campbell ; and Biology Notes, 
by A. S (jarapbell, together with bri(T notes of progress in plant and animal 
importations, agronomy, sericulture, and farm and laboratory et^inpincnf. 

Khosiain is an agricultural journal imblished by the Moscow District Agri-^ 
cultural Experiment Htation and intended to supply practical information to 
farmers. The initial number contains a brief descrii)tion of the work of the 
agricultural experiment stations and various short articles. 

Publication of the Country TAfe BuUcttn, to be Issued monthly except during 
July and August, lias been begun by the American (kiuntry Life Association. 
The initial number announces that the next meeting of the association will be 
held at St. Louis, November 8 to 11, with its general subjead the farm home. 
The bulk of the number consists of brief classified reviews of <*urrent books, 
pamphlets, and articles related to country life. 

Miscellaneous. — The London Ttnie.'i announces a gift of £10, (XK) by 8ir Walter 
Buchanan, a pioneer of the frozen meat export iiulustry, for the establishmeul 
of a chair of agriculture in Victoria College, Wel]ing(*tn. New Zeal 

The U. S. National Museum has recently secured by purchase, with the co- 
operation of the U. S. Department of Agriculture, the large private herharlmn 
of Dr, Otto Buchtieu, formerly director of the National Museum of Bolivia. 
This herbarium contains approximately 45,000 specimens, and is particularly 
rich in s^pecies from Bolivia, Chile, Argentina, and Paraguay. 

Buildings have now been completed for an agricultural (jollege for the Domin- 
ican Republic in connection with the experiment station at .lalna. Instruction 
in agriculture is also being given in the rural schools, purebred animals are 
being irnp/)rte(l, and some distribution has been made of improved machinery. 

Alexander D. Mebane, originator about thirty years ago of thq^4«%fm3q2;ed 
strain of cotton hearing his name, died at Lockhart, Tex., April M 

Dr. Robert L. Pendleton has been appointed professor of soil lecijjnologr li| 
the College of Agriculture of the University of the Philippines. 

ADDITIONAL COPIES 
or THIfl FOBUCATION MAY BE PROCURED fROM 
THF. 8TJPKKINTENDKNT OF DOCUMENtfl 
GOVERNMENT PRINTING OFFICE 
WASHINGTON, D. C. 

AT 

10 CENTS PER COPY 
Subscription Price, 75 Cents Per Volume 

PURCHASER agrees NOT TO RESELL OR DISTRIBUTE THW 
COPT FOR PBOm.— PUR. RES. 67, APPROVED MAT 11, im 

V 




Indian Agricultural Research Institute (Pusa) 

LIBRARY, NEW DELHI-110012 
This book can be issued on or before 



